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PEEFACE. 



To those who have once acquired a knowledge of the capa- 
bilities of the Slide Rule, it is ever a matter of surprise that 
an instrument combining such unexampled rapidity, ease, 
and accuracy in performing all ordinary business calculations, 
should be so little known. By its assistance the drudgery 
of computation is avoided, and the time and trouble expended 
on mere arithmetical workings proved to be a waste of effort ; 
in fact, its aid mentally may safely be compared with the ad- 
vantages derived ;&om mechanical appliances in ameliorating 
the wear and tear of manual labour. 

The intellect remains unfettered by tedious processes, for 
the statement of each question, the operation and the result, 
are simultaneous and apparent in their connection. The laws 
that govern its operations are few and simple, and easily 
understood; and the curiosity of the uninitiated may be 
stimulated by learning, that on an instrument as portable as 
a pocket-book we have the whole gamut of numbers ; and 
that whether as a means for self-instruction or advancement, 
for unsurpassed utility in business, or for profitable amuse- 
ment, its study is well rewarded in its capabilities for varied 
application. Scientific men estimate its value, the man of 
business would soon appreciate its eissistance, and it will be 
well for the practical mechanic when he learns how to 
employ it intelligently, instead of carrying it in his pocket, 
yet unable to avail himself of its extraordinary powers. 

The disuse of the Slide Bule in ordinary calculations, in 
face of its proved capabilities, suggested the idea that either 



its construction, or the method of teaching, or perhaps both, 
might be capable of amendment. The adept may smile at 
the proposal to modify an instrument already simple enough 
to him, but there is evidence that, to make it available to 
many, it must first be made easy to all ; for, generally speak- 
ing, its use has to be acquired by self-teaching, and if the 
professed instructions be not clear enough to pilot the be- 
ginner through the seeming difficulties of a new study, they 
are useless. 

Sufficient introductory matter, and ample explanation, are 
needed to familiarise the student with the subject and its 
advantages. Treatises have been printed by the score, but 
Bevan, "Woolgar, and other scientific writers, are scarcely 
before the public ; while some are above, and many below 
general comprehension. To be popular, such matter must be 
plain. Abler pens might have invested the subject with 
greater interest ; my aim has been simplicity of method and 
arrangement Through the liberality of the present pub- 
lishers of "Weale's useful series, I have been unrestricted in 
space and detail ; and believing that earnestness and accuracy 
may be accepted in lieu of higher pretensions, I trust that 
the large amount of information embodied in the work will 
prove acceptable and useful. 

CHABLES HOAEE. 

Southampton, 

November, 1867. 
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THE SLIDE RULE. 



INTRODUCTORY AND EXPLANATORY REMARKS. 



The combinations of the Slide Rule, like the elementary processes 
in Arithmetic, are few and simple, but their application is almost 
unlimited. Its action being mecuanical, the wor&mg can happily be 
illustrated toithout written rules, in lieu of which, a copy of the 
position of the lines and figures, in fact, a diagram of the statement 
tor each class of operations, is given, and the Erections fully detailed 
in No. 6 of these Notes. The following memoranda, necessarily 
ample, are descriptive merely, enforcing no tax upon the memory 
after the explanations of the lines, numbers, and divisions on the 
Rule are clearly comprehended. No pains have been spared to 
render these preliminary instructions as concise and clear as possible. 
The successful practice of all that follows depends upon their being 
thoroughly understood; in such hands the Shde Rule is an intelli- 
gible and powerful instrument ; — in others a mere tooL 

1st. All numbers and divisions are to be read decimally, for all the 
spaces are, or are supposed to be, divided and subdivided into tens 
and tenths ; the visible marks may describe fifths, or halves — these 
are still equal parts of ten. Where the spaces do not admit of 
subdivision, the proportions of J, J, f must be estimated ; and when 
the eve grows accustomed to the scale, with a little practice, tenths 
of a oivision may be judged with great accuracy. 

2nd. The figures on the Rule are engraved simply as 1, 2, 3, &c. ; 
but these numbers are arbitrary, and any required value may be 
assigned ; thus, a 2 may be called 2 or 20, or 200 ; if it is borne in 
mind that the whole line is affected during that operation. 

Ex. : A 2 being called 20 the 3 b 30, and so on throughout the 
Scale on that line, but different lines may bear different values if 
the proportions are maintained, a simple case will illustrate this 
point. 

B 
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Ex, : If 2 bushels cost 20s., what will 6 J bushels and also 65 
bushels cost P 

The statement on the Rule would be — 

A Set 2 bushels 6,5 bushels and 65 bushels 

B To 20 shillings cost 65s. cost 650 shillings 

Here we have given the 2 on the Slide a tenfold value, viz. : 20s., 
which extends to the 65 and the 650. 

3rd. The obdinabt Slide Rule consists of four lines, viz. : — 

A 

B I Being on the Slide, the edge of B working with A. 
C f „ „ „ C „ D. 

D 

This arrangement, though compact enough, is puzzling to the be- 
ginner, giving an unnecessary appearance of intricacy to a very simple 
instrument. 

In the form of rule recommended and adopted by the Author, the 
pairs of lines 

■D and -TV [ are separated, each pair haying its own office, instead of 

a combined and complex operation. The following explanation of 
the uses and relation of these lines and slides is greatly assisted by 
an inspection of the Rule at the time. 

^ Lines ; will be found exactly alike in numbers and divisions, and 

are, therefore, in direct simple proportion, and all such questions may 
be solved by them. When closed they stand thus : — 

A 1 2 3 4 &c., &c. 

B 1 2 3 4 fee, &c. 

but if 1 in the Slide is projected to 2 on A, it will be seen that the 
ratio of i runs throughout. 

Al 2 4 6 &c. 

B 12 3 &c. 

A 
and so of any proportion we choose to make between -n lines. 

ji Lines are relatively different, the effect being that all numbers 

and divisions on C are the square or self-multiple of the numbers on 
D, and consequently the numbers and divisions on D are the square 
roots of those on C, thus — 

CI 4 9 16 &c., &c. 

Dl 2 3 4 



EXPLANATOBT REMARKS. O 

Questions of Area or Solidity — proportions that are as to the square 
or square root of numbers — are solved by them. 

4th. The reading or valuing of the figures and divisions on the 
several lines requires a little practice ; the principle is simple enough. 
It has been shown that a numerical value being assigned to any 
figure, the rest of the line is determined by it, thus, 

if the left the centre the right 

is 1 18 10 is 1000 

or 

is 100 is 1000 is 10,000 

the intermediate numbers and divisions follow in common notation ; 
for between 

Subdivisions. 
1 and 10 the prime divisions are Units Tenths. 

10 and 100 „ Tens Units. 

100 and 1,000 „ Hundreds Tens. 

It is here apparent that the lines repeat, at pleasure, and are 
therefore infinite, either in the ascending or descending scale. Had 
the numbering on the Rule been made aosolute, its operations would 
have been limited, and valueless for questions above or below such 
stated quantities ; the line D reads and repeats precisely in the same 
manner. It should be particularly noted when the squares and 
roots of numbers are in question, the true relation of G and D lines 
must be considered ; thus, 2 on D is the square root of 4 on C, as 
20 is of 400, ifut not of 4^, which must be sought under the figure 4 
on the right half of C, below which we find the correct square 
root of 40 = 6.32. 

CI 4 40 right hand 4 on G 

D 1 2 6.32 square root of 40 

5th. The facility afforded by the Slide Kule in complex 
operations is ^eatly owing to the use of tabulated constants, the 
results of previous calculation, by the use of which fixed numbers all 
similar questions may be instantly solved; in Shde Kule practice 
these constants are called " Gauge Points," and are denotea by the 
abbreviation G. P., and any numoer in the body of this book so 
indicated is the constant of the question ; but as substances vary in 
gravity, materials in strength, and bodies in dimensions; gauge pomts 
have to be found for each, and, when found, the labour saved by 
using them is almost incredible; sometimes their derivation is 
obvious, at others involved, but there is no mystery about theni, and 
the beginner is not compelled to trace the nature of each before 
employing it ; this can be done at leisure. 

b2 



4 THE SLIDE RULE. 

6th. To avoid the tedium of long printed directions for each 
working, which seriously divert the attention from the operation, 
the formula for stating each question will now be explained. It has 
been shown that the pairs of lines have different offices, and that the 
proper pair must always be employed. Great care has been taken to 

notify these, so that when -d or -q appear or are prefixed, that pair 

only is to be used. We will now take a diagram or formula from 
the body of the book ; next show its full meaning ; and then the 
simple working of the question. 

See Measure of Capacity, Page 25. 
C Length in feet. Answer in cubic yards. 

D G P 5.196. Mean square feet. 

Full Meaning. 

C Set the given length in feet Eind the answer in cube yards 

on C. on C. 

D To the gauge point 5.196 Above the M. square in feet 

on D. on D. 

SiMPI* WOEKING. 

Ex. : Required the cubic yards excavated, when the length is 100 
feet, and the width and depth 8 feet each. 

C 100 237 cube yards, answer 

D 5.196 8 

The formula is intended to show invariably the lines to be used, 
and the relative positions of the terms ; not their actual places on tlie 
Rule, for the latter vary with their values. 

It is necessary always to note how the terms of the question are 
placed, and to follow the reading of the statement, viz : — First, look 
what numbers (or constants if given) are to be set, and after tAat, 
for the result ; as 

A T , f Set ? Then Below ? 

B ^^^' \ To P Find answer. 

These positions may vary, as 

A Then Below P , , } Set ? 

B Find answer ^^^' \ To ? 

but in every case the directions are clear, and hj the formulsB under 
any head all similar questions may be unhesitatingly worked by 



ABBREVIATIONS. 5 

merely substituting the given numbers or dimensions for those in the 
examples. 

Before putting these directions into practice, it may be as well to 
recapitulate their chief points. 

1st. That the Kule is numbered, and divided decimally. 

2nd. That any value may be assigned to a number, if carried 
throughout that line. 

A C 

3rd. Tliat the proper lines -n or -q are always to be used, and the 

question correctly stated, as in the formula 

4th. That the reading or valuing of the numbers be well under 
stood. 

5th. That the correct G.P. is selected, and used as prescribed. 

6tli. That the positions in the formula do not necessarily imply 
the actual places of the numbers on the Rule, but are intended to 
show tbe exact order of stating any similar question. 



ABBREVIATIONS. 



G. P. Denotes " gauge point." If the number is given, it 

is to be employed ; but if not given, the proper one is 
to be selected. 

a (a) affixed to any number in a formula, shows the 

answer, or place of the answer. 

A 1 or B 1, Shows that 1 (unity) on that slide or line is to be set 
&c. to some given number. 

X Multiplier, or the place of a multiplier, or the office of 

the gauge point used. 

-r Divisor, with the same uses. 

A V 

I Prefixed to any formula, shows which lines are to be 
?f i employed. 

D ^ 

B Tnvt* ( ^^® ^^de has sometimes to be inverted; and in any 
Invt* 1 operation where this is required, the letters Invt** 
( indicate it, and must be attended to. 



6 
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THE ARRANGEMENT OE THE SLIDE RULE, 
Issued with '* Weale s Sdentific Series** 



T|?ls, tlie simplest form of the Slide Rule, is strongly recommended 
by the author for all ordinary purposes of calculation ; the separation 
of the usual lines A B, CD, needlessly connected on the commonRule, 
removes the appearance of intricacy so puzzling to the beginner; 
and every formula in this work is adapted to a single line and slide, 



VIZ. : — 



Either 



A 
B 



or 



C 
D 



and in each case the letters prefixed to the Example show unhesi- 
tatingly which pair is to be employed. 

The Rule in this form being used for calculations only, and not 
like the common rule — half tool and half instrument — ^the utmost 
care has been expended on its construction, and its accuracy guaran- 
teed. 
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LESSONS FOR PRACTICE. 



LESSONS FOR PUACTICE. 



The correct reading of the numbers and divisions being of primary 
importance, so as to be able at sight to find or assign any required 
value, practice in this is essentiallj necessary, ana the following 
method will greatly assist the beginner; A, B, and C lines being 
exactly alike, it is sufficient to take one of them, say A. 

Left Half. Right Half, 

A 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100 

In the first reading, omit all divisions. 

Then repeat, introducing the chief divisions. 

4 ^ ( Bead units and tenths Bead tens and units up 
^^* ( upto 10 to 100 

Eepeat, noting any subdivisions, as halves or fifths. 

4 -• ( Bead units, tenths, and Bead tens, units, and any 
( any subdivisions ... 10 subdivisions 100 

Now repeat, trying to estimate J, i, J, where undivided. 
Al 10 100 

Commence the line at 100, and estimate subdivisions. 

A ( The divisions are The divisions are hun- 
100. ( tens 1,000 dreds 10,000 

Having practised these scales sufficiently, try and make out the 
following numbers correctly ;— 

Left Half Right Half 

A 1. 2-2 2-7 3-6 4'9 75 12 15 27 34 50 63 75 

144 225 337 450 725 3550 4300 5750 7500 8750 

D Although D, a single line, is to be read, valued, and repeated 
precisely as A, B, and C, yet affording more space, the divisions 
and subdivisions are carried further. 

To confirm the above practice, let the learner test his accuracy by 

some printed iM.e&\ and as -q form of themselves lines of squares and 

roots (No. 5), proceed leisurely, and compare the Bule with the 
book ; having the actual figures to guide and check the readmg, let 
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him try carefully to estimate the reading of undivided spaces, seemg 
how closely he can approximate to the Ist, then the 2nd place m 
decimals. 

If books are handy, open a Table of Diameters and Areas ; and 
to form the same on the Kule, move the slide C gently till number 
7 on C coincides with number 3 on D, by which a Table of Areas 
and Diameters is instantly made. 

C The areas of circles on C Set 7 

D To diameters on D To 3 

then proceed with the comparison, till the book is used as a check, and 
not wholly as a guide. There is no preliiuinaiy practice so good as 
this, as it gives the learner confidence in the Rule and in liimself. 
The perception of the power placed within his reach soon gives 
interest to each task, for the matter contained m folios ofsttch printed 
tables lies in the instrument, available to all who have pride aad 
patience enough to master it. 



PART L 

INSTRUMENTAL ARITHMETIC. 



The Notes on Slide Rule Arithmetic will be found page 12 ; if 
mixed with the Formula and Examples, they might divert attention 
from the simple working. 



1. Multiplication on A and B. (Note ]). 
JKr. ; Multiply 9 by 3 = 27. 

A To 3 Find 27 answer 

B Set 1 on the Slide Above 9 on the Slide 

2. Division on A and B. 

Ex. : Divide 27 by 9 = 3. 

A Find 3 answer To 27 

B Above 1 on the Slide Set 9 

3. Proportion (Direct) on A and B. (Note 2). 

Kr. ; As 2 : 6 : : 12 : 36. 

A To 6 Find 86 answer 

B Set 2 on the Slide Above 12 

When several proportions are required. 

JSx. ; As 18 : 252 : : 3', 4, 5, and 6 shaies. 

A Find 42 56 70 84 answer To 252 

B Above 3 4 5 6 Set 18 

4. Proportion (Inverse) on A with the Slide inverted. (Note 3), 

Ex. ; As 6 : 4 : ; 12 : 2. 

A Find 2 answer To 4 

S. Invt* Above 12 Set 6 

B 8 
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5. Sqxjabes AiTD Boots of Nxjmbebs on C and D. 

C Set 1 (C the Slide) is then a line of square numbers. 

D To 1 D line shows the square roots of all Nos. on G. 

Ex, : Find the square roots of 4, 9, 25, and 36. 

G Set 1 4 9 25 36 

D To 1 2 3 5 6 answers. 

6. GuBES Aim Hoots on G and D. (Note 4). 
To cube a number or dimensions — Ex. : Gube 4. 

G Set 4 Eind 64 the cube 

D To 1 Above 4 

The given number on G may be set to 1 or 10, as the Slide som 
times over-runs the numbers on D. 

Ex.: Required the cube root of 64. (Invert the Slide to £ 
Note 4. 

(S I) Find 4 the root Set 64 

D 4 To 10 

7. 4th FowEB AND Boots on G and D. Note 5. 

Ex, : Find the 4th power of 3. 

C r Find 9 its 2nd power. Find 81 the 4th power 

D ^^^' [ Above 3 Then above 9 

Ex. : Find the 4th root of 81. 

G Then below 9 ^^^ ( Below 81. 

D Find 3 the 4th root of 81 ^ { Find 9 its sq. root 

8. Mean Profobtional, or Mean Sqttabe of XJneqttal Sides 

on G and D. See Note 6. 

Ex. : Mean Square of 4 and 9. 

G Set 4 the less No. Below 9 the greater Na 

D To 4 its like No. Find 6 the mean. • 



DECIMAL AND COMMON FRACTIONS. 11 

9. Two Mean Peopobtionais, a double setting required. 

Ex, Find two mean proportionals to 2 and 16. 

1st, with Slide inverted. 

(S. Invt^) Set 16 4 ) are coincident numbers and the 

D To 2 4 J 1st proportional. 

2nd with Slide rectified. 

C Set 4, 1st proportional Below 16. 

D To 4, its like No. Eind 8 the 2nd proportional. 

Answer, 2 4 8 16. 

10. To Mttltiflt Squared Numbsbs. 
In effect the same as Cubing. See No. 6 and Note 7. » 

Ex, : Multiply 3.5' by 4. 

G Set 4 Jf ind 49 the answer. 

D To 1 Above 3.5 

11. To DiYiDs Sqttaked Numbebs G aud D. 

Ex. Divide 6» by 4. 

G Set 4 Find 9 the answer. 

D To 4 Above 6. 

12. To Divide bt a Squared Numbeb, G and D. 

Ex. : Divide 144 by 3\ 
C Find 16 answer Set 144 

DAbovel To 3 



DEGIMAL AND GOMMON FBAGTIONS. 



13. Decimal Equivalents, oh A and B. 
Ex, : Gonvert the fraction f to a decimal 

A Find the .625 the dec. equivalent Set 5 i or with any given 
B Above 1 on the Slide To 8 J fraction on the rule. 
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Find 1 1 (Note 8). 



14. Decimals to Common Fbactioks. 
Ex. : Convert the decimal .625 to a common fractioiL 
A Set .625 
B To 1 

15. Recipbocals on A and B. 

Ex. : Find a divisor equal to the multiplier 4. 
A Below 1 To 4 X 

B Find .25 ^ answer Set 1. 

Ex, : Find a multiplier equal to the divisor 5. 

A Below 1. To 5 -r 

B Find .2 X answer Set 1 

16. Common Fractions, valued in any denominations on A and B. 
Ex. : Find the value of { of 20 shillings. 

A Find 7.5 shillings To 20 shiUings 

B Above 3 the numerator Set 8 the denominator 

Any fraction may be as easily reduced, as A = J of 37. 

A 22.5 answer 37. 

B 3 5. 

17. To Find the Value of Decimal Parts op any Integer. 
Read the whole line A as a scale of decimal parts, thus : — 

Beginning Centre. Tenths. Right. 

A .01 .02 .03 &c. to .1 .2 .3 .4 &c. to 1. whole 

Any denomination being placed under 1, on the right of the Scale A> 
the decimal values of any parts on B are shown on A, or on B, find 
the value in parts of any decimal on A. (Note 9.) 



NOTES ON INSTRUMENTAL ARITHMETIC. 



Note 1. — Multiplication. — ^When 1 on the Slide is set to any number 
on A, all numbers assume that ratio, and the product of any number 
on B may be found on A without shifting the Slide. 

Note 2. — Proportion Direct. — ^If more requires more, or less re- 
quires less, the question is one of Direct Proportion. The statement 
on the Rule may be varied thus : — 
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111 Direct Proportion, the multipliers never appear on the same 
line, and are always in opposition, 

A« A Answer X ^^ X Answer 

^^ B X ^ ^^ ^ X 

• • 

Note 3. — Proportion Inverse, — ^If more requires less, or less re- 
quires more, the question is in Inverse Proportion. 

There are two methods of statinf^ such questions. I believe I re- 
commend the simplest, in reversing the Slide, for the lines A B are 
thus changed from Direct to Inverse Proportion, when the statement 
at once becomes clear. 

^or. ; As 6 : 4 : : 12 : 2. 

A Set 6 Below 12. 

(S. InV*) To 4 Knd 2 Answer. 

It is only necessarv for obsisrvation, but nsefdl to note, that in all 

Inverse questions, if correctly stated, the products of the vertical 
numbers on the rule are equal. 

6 12 

4 2 

24 = 24 

Note 4. — Cube Boot. — ^This tedious arithmetical process would be 
performed on the Slide Rule by mere inspection, the same as squares 
and roots, were C a triple line to D smgle ; in fact, anv roots and 
powers might be found by increasing the sections of C to tne required 
power (the present double radius gives the 2nd, and by No. y, the 
4th, and 8th). In the absence of an arrangement, which would affect 



14: THE SLIDE RULE. 

the simple form — squares and roots bein^ safficient for all general 
purposes — a little ingenuity must be substituted to find cube roots ; 
we therefore reverse the Slide, and, setting the given number to 1 or 
10 on D, have to look for the numbers or divisions exactly coincidiiig» 
which is the required cube root ; as m the example — 

64 y 

S. Inv^ Find the coincident ) 4 C the cube root n^x ( Set 64. 
D Numbers (41 of 64. "^^^ ( To 10. 

In this case it is easy and evident that no other similar numbers 
meet ; but, sometimes, owin^ to the differing scales of C and D, and 
to one being inverted, a little patience is needed, to mark the inter- 
secting numbers or divisions on | -q the only case in Slide B.ale 

practice demanding it, but still wonderfcdly simple compared with 
arithmetic. 

Note 5. — 4M Power and Root, — ^To those acquainted with Evolu- 
tion, the example given will suffice, for C and D forming lines of 
squares and roots, we can find the square root of the square root ; 
and, consequently, the 4th power or root of any number by in- 
spection. 

Note 6. — Mean Proportional, or Mean Square. — This rule is im- 
portant in its apptication to cubed work, for, unless the area of the 
section is found, the true mean square must be used in multiplying 
by the length, or serious error occurs. For instance — 

4 X 9 = 36 V =6, the true mean, 

whereas 4 + 9^=13-^2 = 6.5« the arithmetical mean. 

Wherever the mean square is demanded in this work, it must be 
found by the easy method given page 10. 

The effect of setting the 4 on C Is to project the 9 on G 

To its like No, 4 on D To their sq. root 6 on D 

Note 7. — Multiplying Squared Numbers. — ^This is the same as in 
cubing ; for the line D being already, by its proportions, equal to the 
square of its numbers on C, 

"Si 2 3 *"•' ^- 

and the setting of any number on G P 

toDl, 
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being to multiply all numbers onD by that number. If it represents 
the length of a solid, we have 

Squared-up section X length, or the cube contents on C. 

Note 8. — Converting Decimal and Common Fractions. — ^When unity 
(1 on B) is set to any decimal on A, 

then A represents the numerators ( of all corresponding 
and B „ „ denominators ( common fractions, 

from which the lowest term can be selected by inspection. For 
example 



A To .125 .^^ , .25 .^^ X .375 . ^^ o . 
B Set 1. ^ ® » 1 ^ * 1 ^^^ ®' ®^' 

But should no unit divisions coincide, the fraction may be found 
among the tens. 

35,^ . A To .766 _ S3 
^^•- B Set 1—30 

Note 9. — Decimal Values, — ^The construction of the Slide Rule, 
necessitating the reduction of all statements and readings to decimal 
expressions, facility in this operation is essential ; but the examples 
given are so clear, and the methods so speedy and simple, even with 
tlie complex divisions and subdivisions of our standards, that a little 
practice removes every difficulty. It is recommended to compare the 
readings of the instrument with some printed decimal tables. A cor- 
rect knowledge of the scale of divisions is, at the same time, acquired ; 
and such lessons will be found to have many advantages over un- 
checked readings. 

Hx, : Place in sueeession, under 1, on the right of A, the denominators 
of a £, a yard, a rod, an acre, or of any integer, and form decimal 
scale and value. 

under 
A Eead Line of decimal parts on A-i-l on the right. 

Set 



B & g O Above any 
B ^ B^ . Divisions of the 
B s-go Integer 

B 
B 




i^20 shillings = 1 £. 

36 inches 1 yard. 
272 feet 1 rod. 

160 rods 1 acre. 

12 pence 1 shilling. 

12 mches 1 foot. 



The different processes in Slide Rule Arithmetic will be^ found 
applied in the Parts which follow ; and reference made to these notes, 
where necessary, to explain any operation more fiilly than the general 
formula would permit. 



PART 11. 

MENSURATION. 



Questions in Mensuration are solved with remarkable facility by the 
Slide Rule; for not only are the tedious processes in finding the 
contents of solids avoided altogether, but, m tlie majority of cases, 
given (see Note 5) tabular results of great value are obtained. 
For greater convenience of reference, this subject is divided into — 
1st, Linear ; 2nd, Supei^cial ; and 3rd, Solid Measurement. 



IsT. LINEAR MENSURATION. 

1. Diagonals of Squabes on A B: 

A Eind the diagonals of all squares •■ . i Set 99 

B Above the sides do. t To 70 

Or on G and D : 

C Set 1 Below 2 

D To side of any square Find diagonal 

Ex. : The side of a square being 3.5, required its diagonal. 

C Set 1 Below 2 

D To 3.5 Find 4.95 diagonal 

2. DuGOSTALS OF CuBEs ON C and D : 

C Set 1 Below 2 Below 3 

D To side of any cube Find diag. of face Find diag. of cube 

Es, : The side of a cube being 3.5, required the diagonals of its 
face and solid. 

C Setl Below 2 Below 3 

D To 3.5 Find 4.95 diag. of face Fmd 6.06 diag. of cube 

3. One Mean Proportional (on C and D). 

G Set the least number Below the greater number 

D To the least number Find the mean proportional 
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Hx, : Find a mean proportional to 4, and 9. 

C Set 4 Below 9 

D To 4 Find 6 the mean 

4. Two Mean Proportionals (on C D). 
(Inv*- SUde). Set the greater No. * 1 ObserreTy here any numbers 

b To the llast ♦ \ ""'^t^Tf ''''"''''?'' ^^f^ 

[ will be 1st proportional. 

Then rectify the Slide. 

C Set * 1st proportional Below the greater Number 

D To * Ist proportional Eind the 2nd proportional required 

Ex, : Eind two mean proportionals to 2 and 16. 
Slide Inv** Set 16 greater No. 4 will be found coincident and 

D To 2 least No. 4 is the 1st proportional 

Then— 

C Set4 Below 16 

D To 4 Find 8 the 2nd proportional 

Answer — 2 . 4 . 8 . 16. 

5. Sides of Squares op equal Area (on A and B). 

A rPoVj^j^. ( Find sides of squares of equal area Set 39 

•^ ( Above diameters of circles To 44 

A ipoij^T^ [ Find sides of squares of equal area Set 11 

^ I Above circumferences of circles To 89 

6. Sides op Squares to be Inscribed (on A and B). 

A iTi-Vjrjaj. [ Find sides of squares to be inscribed Set 53 

^ ( Above diameters of ckcles To 75 

A rrakijnj. [ ^^^ sides of squares to be inscribed Set 45 

■^ ( Above circumferences of circles To 200 

7. Diameters op Circular Segments (on A and B). 
A Set the versed sine Below the | chord 

B To the i chord Fuid the supplement, which, added to 

the V. sine = diameter 

Ex,: The chord of a segment being 48, and the versed sine 18, 
required the diameter of the circle. 
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A Set V. sine = 18 Below 24 = | chord 

B To i chord = 24 Eind 32 the Supplement 

Supplement (add) to v^ sine | _ g^ ^^^ ^^^^^^ ^^^^ 

8. Length op Akg (n) Deobees (on A and B). 
Note. — Find the diameter hy the last rule if necessary. 

A To 115 Below any given degrees 

B Set the diameter Find the length of arc 

9. CiRCTJMrEBENCE AlH) DlAHETEB OP ClBCLE (OU A and B). 

A Set 22 Line of circumferences 
B To 7 Line of diameters. 

10. Ellipse Gibcumpebence (on A and B). 

A Set 70 Find the circumference of any ellipse 
B To 45 Above the sum of the two diameters 

11. Isometbical Ellipse (on C and D). 

C Setl Below 2. Below 8. 

D To the Minor Axis Find Isomet. Diam'. Find the Major Axis. 

12. Eight-Angled Tbiangles (on C and D). 
To find the hypothenuse— 

C Set 1 Find its square. Find its square (add) { '^uJf^if 7quS^ 
D To 1 Above the 1st leg Above the 2nd leg { ^''^J^g'^on g'.***''*" 

Ex,: The sides of R. A, triangle being 4 and 6, required the 
hypothenuse. 

C Set 1 Find 16 + 36 = 52 below which find 

D To 1 Above 1st leg 4 2nd leg 6 7.21 the hypothenuse. 

To Find either leg. 

The hypothenuse added to one leg = Sum * 

Then— 

C Set * sum Below hypothenuse less the same leg, 

D To * sum Find the required leg. 
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13. Other Triangles (on A and B). 

Note, — ^By the use of the natural sines, &c., the sides and angles of 
triangles may be found on A and B ; space cannot be given for more 
than the sines and diflferences oifull degrees, to show their use, or 
for approximate working. Lines of sines, tangents, &c., can be 
laid down on a Slide, and by their aid and the Ime A, the necessity 
for any tables is avoided, as all trigonometrical questions that are 
solved by using logs and log sines are aliswered on the Rule. 

Table of Natural Sines to fall Degrees, with differences from which 

10' 20* &c., may be found. 



Deg. N.S. 



.017 ^ 



1 

S .035 

3 .052 

4 .070 

5 .087 

6 .104 

7 .122 

8 .139 

9 .156 

10 .174 

11 .191 

12 .208 

13 .225 

14 .242 

15 .259 

16 .276 

17 .292 

18 .809 

19 .325 

20 .342 

21 .358 
22— .375J 



Dif. 



07 

> « 

n3 



Deg. N.S. 



> 



<o 



.5 ] 

.515 



ud 



Dif. 

23 .391^ 

24 .407 

25 .423 

26 .438 

27 .454 

28 .469 
29— .485 / 
30 
31 

32 .530 
33— .545; 

34 .559 ^ 

35 .573 

36 .588 

37 .602)0 

38 .616 ' 

39 .629 
40— .643 j — 

41 .656 

42 .669, 

43 .682 ^ ^ 
44— .695 



Deg. N.S. 



CM 



Dif. 

45 .707 

46 .719 

47 .731 

48 .743 
49— .755 
50 .766 

51 ,m 

52— .788^ 

53 .798^ 

54 .809 

55 .819 

56 .829 

57 .838 
58— .848/ 

59 .857) o. 

60 .866)0 
61— .875 J— 1 

62 .883 ^ 00 

63 .891 
64— .899 (— ^ 

65 .906 \ 

66 .913 

67 .920 
68— .927 J 



Deg. N.S 



Dif. 

69 .933) 

70 .939 ( CO 

71 .945 / o 



72— .951 

73 .9561 "=• 

74 .961 8 
75— .966 J- 



>8- 



76 .970) ^ 

n .974 ) § 

78— .978 

79 .981 

80 .984 

81 .987 
82— .990 



CO 

o 
o 



83 .992) <M 

84 .994 / o 
85— .996;—^ 

86 .997] r-l 

87 .998 } o 
88— .999 J— 1 

89 .999 

90 1. — 



Ex,: The side of a triangle (whose opposite angle is 40^ sine 
643 from Table) equals 800 yards ; required the side, the angle 
being 30^ sine .5 in table. 

A Find 622 yards required side To 800 the yards in given side, 

B Above '5 the sine of 30^^ Set '643 the sine of 40"^ 
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14. SEomus FoLTOONg Linear proportions (on A and B). 
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JVo/«. — When the constants for aaj polygon lire set on A and B, the 
proportions named in tbe ma^in appear in tabular form on tlieir 
respective lines for all figures of tliat kind. 

£x. ; It b required to fonn a table of side and radius for octagons. 
A ia then a Une of radii , I Set 98 on A f Constants for 

B ,. „ aides (To 75 on B ( octagons. 

IB. SiviDDjG LiHES ISTO EqCAL PaB-Ts on (A and B). 
A Find length of partrequired To the whole length 

B Ahore 1 Set the No. of parts 



2nd. MENSDKATION OF ABBAS. 
1. Squabe SuFERFicEs (oaAandB). 



When di; 
ATol 
B Set length feel 

When dimensions in Feet 
A Tola 
B Set length feet 

When dimensions in Inehes 

A To 144 

B Set length inches 

When dimensions in Yards 
ATol 
B Set length in yards 



Feet, the answer in tqtmrtfeet. 
BeloT the breadtli 
Find square feet super 

. Inches, the answer in sq. feet. 
Below the breadth m inches 
Find sq. feet super 

Inches, the answer in squaro feet. 

Below breadth in inchea 

Find sq, feet super 
Yards, the answer in tputre yard*. 

Below the breadth m yards 

Find sq, yards super 



When dimensions 
A To 3 
B Set lengtii in juda 

Wlien dimensions in Feet ) 
A To 9 
B Set length in feet 

When dimensions in Chains 
A To 10 
B Set length in cliains 

When dimension* in Perchea 
A To 160 
B Set length in perches 

When dimensions in Yards 
A To 4840 
B Set length in jarda 

When dimensions in Yards 
A To 30.35 
B Set lengtii in jards 

Sr. : A sheet of pkte glass 
required the sg. feet. 



MBNB0BATIOH OF ABEAH, 

lYarda 



feet, the answer in square ]>ards. 
Belov the breadth in feet 
I'ind aq. jarda super 

Feet, the ansner in square yards. 
Below the breadth in feet 
Find sq. jaids super 

X Chains, the answer in aeret. 
Belov the breadth in chains 
Find acres area 

K Perches, the answer in acres. 
Belowthebreadthiu perches 
Find acres area 

X Yards, answer in acres. 

Bebwthe breadth in jards 
Find acres area 

X Yards, answer in perclies. 

Below breadth in jards 

Find perches area 
s 7 feet long, and 34} inches wide — 



A Tola 

B Set 7 feet long 



BeIo\r 34 indies wide 
Find 30^ sq. feet super 

S. TuiA^GLES (on A and B). 



A Set length of baa 
B To3 



Above the perpendioulai 
liEGruLE Polygons (on C and D). 



22 THE SLIDE RULE. 

Ex. : Reaoired the area of a Pentas^on, the side being 4 feet (and 
form a table of areas of Pentagons). 

C Find 27.5 area Set 43 -> Constants for Penta- 

D Above 4 the given sides To 5* i gOM« 

4. Tbafezoids (on A and B). 

A Set the sum of Parallel sides Find super, contents 

B To 2 Above the breadth 

5. Circular Areas. 

6. DiAM£T£BS AND Akeas (ou G aud D). 

C Set 7 Line of areas on C 

D To 3 Line of diameters on D 

Ex, Find the Areas to Diameters 5, 6, and 7. 

C Set 7 Find 19.6, 28.8, 38.5 areas required 

D To 3 Above 5, 6, 7 diameters given 

7. DiAiiETEBfi IN Inches, Areas in Square Feet (on C and D). 
C Set 11 Find areas in square feet on C 

D To 45 Above any diameter in itiches on D 

8. CiBOXTMiiBBSNCES AND AnEAs (ou G and D). 
G Set 23 Line of areas on G 

D To 17 Line of circumferences on D 

(Or on A and B). 

A Set the radius Find the area on A 

B To 2 Above the circumference on B 

9. Abeas of Gibcles and Inscbibed Squaees (on A and B). 

A Set 11 Find areas of circles on A 

B To 7 Above areas of inscribed squares 

Nos. 6 to 9, yield tabular results. 

10. Abeas of Sectobs of Gibcles (n) Degbees (on G and D). 

G Set 465 Below any given No. of Degrees 

D To diameter of circle Find square root of area 
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Close the Slide, and above the square root on B, find the 
square ^= area of sector on G. 

(Or on A and B). 

A Set the radius of circle Find area of sector required 

B To 2 Above the length of arc 

Example of No. 10. The diameter of a circle is 20, the degrees of 
the sectorl5 ; requiied the area. 

C Set 465 Below 15o 

D To 20 Find 3.62 the square root of area 

= 13,09 area 

11. Sqttasb Ain) GiBCTTLAB Abeas Gompabei> (on A and B). 

A Set 70 Line of circular feet, inches or measures 

B To 55 Line of square „ „ „ 

Note. — ^The circular foot contains 113.0977 square inches. 
The square foot contains 183.346 circular inches. 

12. Elliptical Areas (on A and B). 

A Set 55 Find area of ellipse on A 

B To 70 Above the product of its diameters on B 

Ex. : required the area of an ellipse, the diameters being 15 and 
20 = 300. 

A 55 235.6 area 

B 70 300 

or 

A Set long, diameter Find area 

B To 1.273 Above short diameter 

] 3. Parabolic Areas (on A and B). 
A Set the base Find the area 

B To 1.5 Above the altitude 

14. Conical Surfaces (on A and B). 

A Set the circumference of base Find the curve surfiftce 

B To 2 Above the slant height 
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Or— 

A. Set the diameter Find the curve surfiaoe 

B To M Above the slant height 

Ea:, of No, 14. The diameter of the base of a cone is 5 inches, its 
slant height 18 inches ; required the curve surface. 

m 

A 5. Diameter 141.3 Curve surface required 

B .64 18 Slant height 

15. Convex of Sfhebes (on C and D). 

C Set 50 Find the convex surface 

D . To 4 Above the diameter of any sphere 

Ejf. : The diameter of a sphere is 8 ; required its convex surfiaoe. 

C 60 201 convex surface 

D 4. 8 diameter 

16. Convex op Spherical Segments (on A and B). 

A Set height of segment Find convex of segment 

B To 1 Above circumference of sphere 

Ex. : The circumference of a sphere being 25.1, and the height of a 
segment of it being 2, required the convex surface. 

A 2 H 50.2 convex surface, answer 

B 1 25.1 circumference 

17. SuBPACE OP Regulae Solids (on C and D). 
Number of facets 4 6 8 12 20 

Find the whole surface on C Set 85 24 170 330 78 
Above the edge of facet on D To 7 2 7 4 3 

Ex. : Required the surface of a regular solid of 8 sides, the edges 
of each facet being 4 inches. 

C * 170 55.5 inches surface 

1) 7 4 inch edge 
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IS. CuRYB Stjbfacs OF CYLiNDBits (on A and B). 

A Set the diameter Find the curve surface 

B To .32 Above the height 

Or— 

A Set the circumference Find the curve surface 

B To 1 ■ Above the height 

Ex. : The diameter of a cylinder is 8 inches, and its height is 12 
inches ; required its curve surface. 

A 8 inches 301.6 inches curve surface 

B .32 12 height 

Note. — ^The greatest cube content of a cylinder bounded by the least 
surface is when the diameter is made equal to the required cube 
contents multiplied by 2.54!65, and the cube root of the product 
taken ; its depth being half such diameter. 



3bj). MENSUBATION OF SOLIDS. 



1. Cubical Forms (on C. and D). 

When the cube contents are required in the same measure as that 
in which the dimensions were taken. 

G Set the length Find the cube contents 

D To 1 Above the mean square of side 

Ex. : The length of a shaft bemg 30 feet, and its sides 5x4 feet ; 
required the cube contents. 

C 30 L 600 Cube feet content 

D 1 4.47 Mean square of 5 x by 4 

A simple case has been given, but the importance of finding tiie 
true mean square in cubical measurements must never be overlooked. 
(See Part 1, No. 8). 

When the cubical capacity is required in various measures, as 
cube yards, gallons, &c., and the dimensions are taken sometimes in 
feet, at others in inches, the proper gauge points, which are here 
given, must be used ; if examined, they wiu be found to be the squiire 

o 
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roots of the contents of the integer of measoie used in the question 
to be answered. 

2. Dimensions being all in feet, and the answer in Cube Yabbs : 

C Set the feet length Find the cube yards contents 

I) To 5.196 Above the M. sq. feet of sides 

3. Dimensions being ail in feet, and the answer in Gallons : 
C Set the feet length Find the gallons content 

D To A Above the M. sq. feet of sides 

4. Dimensions being all in feet, and the answer in Bushels : 
C Set the feet length Find the bushels contents 

D To 1.131 Above the M. sq. feet of sides 

5. Dimensions being all in inches, and the answer in Cube Feet ; 

C Set the inches length Find the cube feet content 

D To 41.57 Above the M. sq. inches of sides 

6. Dimensions being all in inches, and the answer in Gallons : 

C Set the inches length Find the gallons contents 

D To 16.65 Above the M. sq. inches in side 

7. When the length is given in feet and the sides in Inches : 

C Set the feet length Find the cube feet contents 

D T. 12 Above the M. sq. in inches 

Example of No, 7. A cistern is 40 inches long, its sides 
30 X 25 inches, required its contents in gallons. 

C 40 inches length 108.2 gallons contents 

D 16.65 27.4 m M. sq. of 30 X 35 

The Gauge point 16.65 = V 277.27 cubic inches in a Gallon. 

The cubmg of nneaual sided bodies may be effected as follows, 
but the operation is less simple than the method given; and is 
inserted merely to compare the different workings ; the employment 
of 4 lines of the Rule when 2 will effect the same purpose is always 
objectionable, whatever faciUty practice may give in their use. 
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A 2nd „ 1 f Then below the length on A 

£ Set one side of section on B I Find cube ft. contents on B 

(C Inverted) to other side „ on -. ^ C Set the divisor* 

D iTolOonD 

When Section Length *Divisors 

Iii«. X In% Inches. 1728 >^ 

In«. X ln«. Feet. 144 

lu». X F*. Feet. 12 

F*. X F«. F». 



Or any dimensions when the Section and f -. 
Length are in tlie same measure, and the 
answer of the same kind. 



Answer 

in 

Cubic 

Feet. 



8. Cubical PKOPoaTioNs. 
A cubic foot contains — 

1728 Cubic inches 1. Cube 1. 

2200 Cylindrical „ .7854 1.27.'^ CyK L 

3300 Spherical „ .5236 L909 2. Sphere 1 

6600 Conical „ .2618 3.819 3. 2 

And to reduce or compare Cubic with other Measures (on A and B). 

A Set 55 Line of cubic measures on A. 

B To 70 „ cylindrical „ on B. 

A Set 42 „ cubic „ on A. 

B To 80 ., spherical „ on B. 



M 


cubic 


M 


spherical 


»f 


cubic 


•• 


conical 



A Set 21 „ cubic „ on A. 

B To 80 „ conical „ on B. 

9. Op CYLnrDBiCAL Fobms (on C and D). 

When the cube contents are required in the same measure as that 
in which the dimensions were given. 

Gekebal Etjle. 

C Set the length Find cube contents 

D To 1.128 Above the mean diameter 

c2 
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Or, with circumference : 

G Set the length Tind cube contents 

D To 3.54 Above the circumference 

Ex. : A cylinder is 6 feet long and 4 ft. 6 in. diameter, required its 
contents in cube feet. 

C Set 6 feet Find 95.4 cube feet contents 

D To 1,128 Above 4.5 feet diameter 

To Find the Capacity in Vabious Measures. 

10. Dimensions being all in feet, and the answer in Cube Yards : 

C Set feet length Find the contents in cube yards 

D To 5.86 Above mean diameter in feet 

11. Dimensions being all in feet, and the answer in Gallons : 

C Set feet length Find the contents in gallons 

D To .451 Above mean diameter in feet 

12. Dimensions being all in feet, and the answer in Bushels : 

C Set feet length Find the contents in bushels 

D To 1.277 Above the mean diameter in foet 

13. Dimensions being all in inches, and the answer in Cube Feet : 

C Set inches leigth Find contents in cube feet 

D To 46.9 Above mean diameter in inches 

14. Dimensions being all in inches, and the answer in Gallons : 
C Set inches length Find contents in gallons 

D To 18.79 Above mean duimeter in inches 

Ex, : A cask being 40 inches long and 30 inches mean diameter, 
requiied the contents in gallons. 

C 40 inches length Find 102.3 gallons content 

D *18.79 30 inches mean diameter 

Note. — ^The gauge point * 18.79 is tlie square root of 353, the 
number of cylindncal inches in a gallon. 
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15. Wheu the length is given in feet and diameter in I^CH£S : 

C Set tlio feet length Find the cube feet contents 

D To 1.35 Above the M. diameter in inches 

Or, with circumference : 

G Set the feet length Find the cube feet contents 

D To 4.25 Above the circumference in inches 

iVb^^.-— Cylindrical gauge points for Diameter X 3.14 give gauge 
points for circumference. 

16. Gtundbical Peofobiions. 

A cylindrical foot contains — 

1357.17 Cubic inches. Cylinder]. 

2591.8 Spherical „ Sphere 2. 

5183.6 Conical „ Cone 3. 

17. To Reduce and Compakb Cilindeioal with other 

Measubes (on A and B). 

A Set 70 Line of cylindrical measures on A 

B To 55 „ cubical measures on B 

A Set 22 „ cylindrical measures on A 

B To 33 „ spherical measures on B 

A Set 22 „ cylindrical measures on A 

B To 66 „ conical measures on B 

18. Contents of Cylindees 1 Foot in Dbfth (C and D). 

Diameters in feet. 

C Set 42 Find cuhic yards at 1 foot deep 

D To 38 Above diameters in feet 

C Set 7 Find cubic feet at 1 foot deep 

D To 3 Above diameter in feet 

C Set 490 Set gallons at 1 foot deep 

D To 10 Above diameter in feet 
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19. Diameters in Inches. 

G Set 34 Weight of water in lbs. at 1 foot deep 

D To 10 Above diameter of cylinder in inches 

C Set 11 Cubic feet at 1 foot deep 

D To 45 Above diameter of cylinder in inches 



20. Sfhebical Fosms (on C and D). 

When the cube contents are required in the same measures as that 
in which the dimensions were taken. 

G Set the diameter Find the cube contents 

D To 1.382 Above the diameter 

Or, for circumference : 

G Set the diameter Find the cube contents 

D To 4.34 Above the circumference 

Note, — ^The diameter of a sphere is taken twice, as it answers for 
length. 

Er. : The diameter of a sphere being 4 feet, required its cube 
contents. 

G 4 diameter 33.5 cube feet content. 

D 1.382 4 diameter. 

When the cube contents are required in various measures, use the 
prescribed gauge points. 

21. Dimensions being all in feet, and the answer in Gube Yabds : 

G Set the feet diameter Find the cube yards contents 

D To 7.18 Above the diameter in feet 

22. Dimensions being all m feet, and the answer in Gallons : 

G Set the feet diameter Find the gallons contents 

D To .553 Above the diameter in feet 
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23. Dimensions being all in feet, and the answer in Bushels : 

C Set the feet diameter Find the bushels contents 

D To 1.563 Above the diameter in feet 

24 Dimensions being all in inches, and the answer in Cube F£Et : 

C Set the inches diameter Find the cube feet contents 

D To 67.44i Above the diameter in inches 

25. Dimensions being all in inches, and the answer in Gallons : 

C Set the inches diameter Find the gallons contents 

D To 23.02 Above the diameter in inches 

Example of No. 22. The diameter of a sphere being 3 feet 6 inclies, 
required its contents in gallons. 

C Set 3.5 diameter 140 gallons c(mtents 

D To .553 3.5 diameter. 

26. Spherical Proportions. 

A Spherical foot contains 
904.78 Cubical inches 
1152 Cylindrical „ 
3456 Conical „ 



And to reduce or compare Spherical with other Measures (on A and B). 

A Set 80 Line of spherical measures on A 

B To 42 „ cubical „ on B 

A Set 33 „ spherical „ on A 

B To 22 „ cylindrical „ onB 

A Set 33 „ spherical „ on A 

B To 66 „ conical. „ on B 

27. Spheroids (on C and D.) 
Dimensions in same Measures. 

C Set the fixed axis. Find the cube contents 

D To 1.302 Above the revolving axi^ 
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38. Reoulab Cones, Right ob Obliqite (on C and D)« 

C Set the altitude * Find the cube contents 

D To 1.954 Above the diameter of base 

Or, for circumference. 

G Set the altitude Find the cube contents 

D To 6.14 Above the circumference of base 

* Not the slant height. 
29. Fbustums of Regulab Cones (on A and B). 

6 To 3.82 Above the altitude 

30. Cones, Regulab ob Ibbegtjlab (on A and B). 

A Set tlie area of base Find the cubic contents 

B To 3 Above the altitude 

31. Fbustum of Ibbegulab Cones. 

^ I Set the sum of areas added \ ^.^ ^j^ ^ ^ ^ 

( to their mean proportional ) 

B To 3 Above the altitude 

32. Pbofobtion of Cones (on A and B). 
A conical foot contains : 
452.39 Cubic inches 
576.' Cylindrical inches 
864. Spherical inches 

To reduce or compare 

Line of conical measures 
cubic 



A. Set 80 


B To 


21 


A Set 66 


B To 


22 


A Set 66 


B To 


33 



» w**«*w „ 



conical „ 
cylindrical 



it WJ ******* *Wt*A „ 



conical 



M w****/*** „ 

„ spherical ,, 
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33. Sqxja.be Pteahids (on'C and D). 

G Set the altitude Find the cube contents 

D To 1-732 Above the side of base 

34. Feustum of Squabe Pybamids (on A and B). 

A Q«+ ( The gum of the sides squared 1 ^. , ,, , , . 

^ ^* { less their product I ^^ ^^^ ^^^« °«^*^^*^ 

B To 3 Above the altitude 

35. Pteamids, Regulab ob Ibbeoulaii. (on A and B). 

A Set the area of base Find the cube contents 

B To 3 Above the altitude 

36. F&usTUM OF BsGuiAB OB Ibbegular Pybamid (on A and B). 

A Set { The «|« of areas added \ Find the cube contents 

( to their mean proportional ) 
B To 3 Above the altitude 

37. Pababoloid (on A and B). 

A Set the altitude Find the cube contents 

B To 2 Above the area of base 

(On C and D). 

C Set the altitude Find the cube contents 

D To 1*596 Above the diamr, of base 

38. Fbustum of Paraboloid (on A and B). 

A Set 1 '^^^ *"*» ^^ ^^® 1 Find the cube contents 

(areas of the ends) 

B To 2 Above the altitude. 

89. Cube Contents of Bjsgxjlab Solids (on C and D). 



No. of Facets. 
4 
6 

8 


Gsoge Points. 

2-91 

1- 

1-46 






The length of tbe side, or 
edge of the facet given, 
to find the cube con- 


12 


•36 






tents 


20 


•698 










rSee next page for Examples.] 
B 3 
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C Set the length of edge Find the cube contents 

D To the G P Above the length of edge 



Ex, ; An eight-sidec 


i sohd, with 6-inc] 


1 edges, required the cube 


contents. 






C 6-inch e 


;dge 


103.3 inches cube contents 


D 1*46 for 8 sides 


6-inch edge 


40. Pbisms, Kegulab ( 


on G and D). 


No. of Sides. 


Gnage Points. 




3 


1.623 


The length of the prism 


4 


1. 


or shaft, and the mea- 


5 


.762 


sure of the side of the 


6 


.62 


section being given, to 


7 


.523 


find the cube content 


8 


♦.456 




9 


.4 




10 


.36 




11 


.326 




12 


.298 




C Set the length 




Find the cube contents 


D TotheGP 




Above the side 


Ex. : An octagonal 


prism being 10 inches long, and 4 inches in the 


side, required the cube contents. 




C 10 inches 




772*5 cube inches content 


D ♦•456 GP for 8 sides 


4 inches side 



PAST ni. 

MECHANICS. 



IsT. THE MECHANICAL POWERS. 

Levers are of three orders — 

The First having the Fulcrum between the Weight and Power . 

„ Second „ Weight between the Pulcrum and Power. 

„ Third „ Power between the Fulcrum and Weight. 

Let F renresent the fulcrum or centre of motion, P the power, 
W the weight or resistance. 

Leveb or Wheel and Axle. 

General Formula for any order of Lever. 

A Set the distance of P from F Find W Below W 

B To the distance of W from F Above P ^^ Find P 

Ex. : The arms of a lever are 36 and 3 inches respectively, a 
power of 40 lbs. acts on the longer arm ; what weight will it balance ? 

A 36in. dis. ofP W 480 Ratio 12 

B 3 in. dis. of W P 40 ^^ Above 1. 

Note. — The velocity ratio, or the motion of power and weight, whether 
in questions of simple or compound machines, is always shown on 
A above unity on B. 

Combination op Levers or Wheelwobk, 
General Formula. 

A Product of dist. of powers i Find W and ratio 

B „ „ weights ) ^^ Above P above 1. 

Ea:, : The product of the distance of powers from F is 300 inches, 
and the product of distance of weights is 20 inches in a com- 
pound machine of this class, with a power of 80 lbs. ; find weight 
and ratio of velocity. 

A 15 ratio -c,. . o \ 300 in. ,,. j C^ 1200 lbs. 

3 ^ First, Set | qq ^^ Fmd [ p go 



it 
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Pullets and CoKBiHATioir. 
General Eormala. 
A Sot the number of pulleys Find W 

*^ ' " 1 Above P 

Incuned Plane and Wedge. 
A Srt the lengtli Find W (or resistance) and r 

B To altitude or breadth Above P 1 

Ex. : What j)ower will support 1000 lbs. weight on an inclined 
piano 14 tect long, sloping 6 feet high P 

A (2-8 f) Set 14 ft. W lOOOIba. 

B ( I ) To 5 „ P 857.15 answer 

Tub Screw. 
General Formula. 

A Set the circumference described by P Find W 

]\ To the distance (centre) of threads Above P 

Ej*. : Tlie circumference described by a power equal to 6 lbs. is 
36 inclies, and the threads of a screw ^ inch from centres of 
edge ; find the weight. 

A Set 30 in. cirfce. W 432 lbs. r 72 

B To -5 m. thread P 6 „ 1 

Compound Machines. 

General Formula. 
A Set the product of ratios of the several parts Find W r 

B To 1 Above P 1 

General Formula for all Mechanical Powers. 

A Set the motion of power . Find weight and ratio 

B To the motion of weight Above power 1 

Note. — Generally one-third more power than the results here found 
(yf and P being in equilibrium is required to overcome resistance 
owing to friction. 
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2nd. MACHINEEY. 



Toothed Wheels (on A and B). 

Note, — ^As the pitch of tooth, nnraber of teeth, and diameter, are 
merely questions of simple proportion, and one of the terms, 
3.14= circumference of a circle whose diameter is 1, being con- 
stant, the operation in all cases is very easy, as the position of the 
terms in the statement axe fixed, the conditions only varying. 

General Eule. 

A To 3.14. constant , Eind N° of teeth ^^ Below ]S^ of teeth 

then ^^ 

B Set pitch of tooth Above diam'. Find diam^ 

Or— 

A Below 3.14 Set N°. of teeth 

B Eind pitch of tooth To diam^ 

1. To find the number of teeth, pitch and diameter given. 

Ex. : The pitch of tooth being 1.57 in., and diameter at pitch line 
20 inches ; required the number of teeth. 

A To 3.14 40 No. of teeth answer 

B Set 1.57 20 diam' 

2. To find diameter at pitch line, pitch and No. of teeth given. 

£x. : A pinion ^th 40 teeth, with 1.57 pitch, required the dia- 
meter at pitch line. 

A To 3.14 40 teeth 

B Set 1.57 20 diam^ answer 

3. To find the pitch of tooth, diameter at pitch line and N"*. of 
teeth given, 

Ex. : The diameter at the pitch line being 20 inches, and the N<*. 
of teeth 40, required the pitch of tooth. 

A Below 3.14 Set 40 teeth 

B Find 1.57 pitch answer To 20 in. diam'. 
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Revoliitions and Diametees; 

1. To find the diameter of one wheel to any required number of 

tions in same time. 

The revolutions of both wheels and 1 1 • i 
the diameter of the other wheel r®"^ ^^™- 

(On A with slide inverted). 

General Formula. 

A Find the P reqd. diam^ Set P the known diam^ 

S Iji'* Above the P reqd. revolt"". To ? the known revolt". 

Ea;.: One wheel 180 inches diam'., making 9 revolutions per 
minute, another is reouired to make with it 30 revolutions, re- 
quired its diameter. 

A 54 required diam' Set 18C 

(S. In*) 30 required revolutions To 9 

2. To find the diameters of two wheels to work at given velocities. 

The distance between the centres ) u • «. i 

and number of required revolutions | »>e««laiO'™- 

(Direct proportions on A and B). 
General Formula. 

A Find P Kadius P answer Set P distance between centres 

B Above ? each stated rev. P To P the sum of revolutions 

iKr. .* A shaft going 25 revolutions per minute, is to give motion 
to another of 15 revolutions in same time, the distance between 
centres 60 inches, required the diameters of the two wheels. 

A Find 25 (required radii) and 42 Set 60 distance 

B Above 15 (given rev.) and 25 To 40 sum of revolutions 

3. To find the diameter required for a pulley to make more or less 
revolutions than one of stated diameter in equal time. 

Revolutions and Diameter of one shaft ) . ^- „ v«/^«r*i 

Revolutions only of the other shaft j ^^"^ ^^^™* 
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(On A with Slide inverted). 
General Formula. 

A Set the diam' known of one shaft Find ? the required diameter 

B To the revoltn" „ „ Above P the given revolution 

of other shaft. 

Example : 

1 Shaft making 50 revolutions, with a drum 30 inches diameter. 

1 Shaft „ 40 „ 

required the diameter for a drum on the second shaft, to drive the 
same speed, as 50 revolutions. 

A Set 30 inches dia. Find 37.5 dia. foif drum of 2nd shaft 

(S. Inf) To 50 revolutions Above 40 revolutions 



3ed. weight of METALS. 



The full powers of the Slide Rule have never been fairly tested or 
employed for ready and instant calculations ; the ordinary formula 
is too much involved to make the operations apparent, as well as 
easy. It is only by availing ourselves of its proportional pro- 

Eeities, that its capabilities stand in bold relief, either against 
rain or book ; wlme one or both may be challenged for speed, 
comprehensiveness, and accuracy; and for simplicity the following 
method for finding the Weight of Metals cannot be approached. 
The proportions are evident, and the operation instant and un- 
hesitating; there is little to learn, and less to do, for the simple 
setting of the constants gives off the widest range of tabular results 
for each question of its class. All ordinary forms of the various 
metals in general use have been reduced to known proportions, 
which can oe tested by mere inspection ; the amount of time and 
trouble saved is incredible to those who examine it. 

The constants are formed for sectional areas, or diameters to one 
foot in length, and give the weight in lbs., cwts., or tons. 

The sides of square sided metal and ) are given in eighths, inches, 

the diameter of cylindrical metal ) and feet, 
so that the weight of the smallest rod, or of the largest mass or 
column, is arrived at with equal facility. 
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Use of the Comiants explained. 

Under the head of any metal, regard being had to its form, 
whether cubical or cylindrical, &c., will be found two constants 
showing tlie proportion of its area of section, or diameter, to weight 
in 1 foot lengths, which are to be set on the Eule, when the result 
is open to inspection ; ^ving the weight of all sizes of that metal ; 
the advantage is too evident to need urging. 

Ex. : Eequired instantly, the weight per foot, of cast iron columns 
of all diameters. 

Under cylindrical cast iron, inches in diameter, weight in Ibs^ we 
find 

C Set 10. meaning that lOlbs. is the weight of 

D To 2 fnches diameter cylindrical iron. 

Tlien with Or, with weight in cwts. : 

G Set 10 C is a line of lbs. weight . C Set 2.2 cwts. 

D To 2 D „ diameters D To 10 inches diam. 

and as C D are in proportion of squares and roots, it follows that 
the weight of all diameters are obtamed by one setting. 

There is no variation from this simple rule for metals in lengths ; 
and the weight of metals by surface is equally easy. 



1. Cubical Metals, all 1 Eoor Lengths (on A and B). 

Note, — ^Find the area of the end or section in eighths, inches, Gt feet 
Ex. : Side X side = area of section in square units. 



Description of Motal. "S 

•" f § 1 f ' CS u 



■^ Is 1 I* I 1 ^1 a 



Find weight M I&f on A Set 2824 12 -6 lbs. 

Above any section M8<A« ...on B To 26 50 85 75 20 41 90 Sec. 

Find weight A» /6< on A Set 69 19 29 17 19 28 10 lbs. 

AboTC any Beotion in in. ...on B To 12 6 8 5 6 9 28 Sec. 

Find weight in ci0te on A Set 4 2 1 8 2 1 1 Cwt. 

Above any section in in. ...on B To 91 59 81 100 71 86 260 Sec. 

Find weight in r<MM on A Set 7 10 7 5 10 10 2.5 Tons. 

Above any section in in. ...on A To 22 41 80 28 49 49 90 Sec. 

* The specific gravity of anp Uher tubttanre heiag luiown, its weight can easily be 
foimd by comparison with the weight of water as given above, multipljring the wel^t 
of water thus obtained by the sp. gr. of the body oi similar form and dixnensionii. 
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Useful Data, showing Bases of the Constants, but not for use 

on the Hole. 



For oubical metals. 


• 


II 
ll 


1 


Wrought 
Lron« 


1 


6 
c 

is 

1 


1 


8p. gr. & oz. in cubic foot 


11344 


8788 


8396 


7788 


7271 


7190 


1000 


lbs. do. 


700 


549 


524-75 


486-75 


454-44 


449-37 


62-5 


cwts. do. 


6-33 


4-905 


4-685 


4-345 


4-05 


4- 


-65 


OK. in cubic inch 


6-565 


5*086 


4-859 


4-507 


4-208 


4161 


-579 


lbs. do. 


•4103 


•8178 


•3037 


•282 


•263 


•26 


-03617 



2. Cylindbical Metals, all 1 Foot Lengths (on G and D), 



Copper and 
Gun Metal. 


• 

1 


Wrought 
Iron. 


1 

1 


■ 

c 

c 

is 


1 


! 


3 


4-6 


1-5 


1-9 


3-8 


•26 


lbs. 


8 


10 


6 


• 

7 


10 


7. 


8ths. 


12 


26 


24 


10 


22 


8-5 


lbs. 


2 


3 


S 


2 


3 


5 


ill. 


6 


2-55 


9-5 


2-2 


5 


6 


cwts. 


15 


10 


20 


10 


15 


45 


in. 


7 


9 


11 


4 


5-7 


5 


tons. 


6 


T 


8 


5 


6 


15 


ft 



Find weight in lbs on C Set 6 

Aboveanydiam. tn8<A«on D To 10 

Find weight in U>s. ... .. oa C Set 85 

Above any diam. in in. on D To 3 

Find weight in cwts. ... on C Set 8*4 
Above any diam. in in. on D To 10 

Find weight fit tofM on Set 1 

Above any diam. in ft. on D To 2 

Ex, : A cylindrical column of cast iron is 7 inches inside diameter, 
and 8^ inches outside ; required its weight per foot in cwts. 

C Set 2.2 Find 1.08 cwt. Find 1.6 cwt. 

D To 10 Above 7 inches. Above 8.5 inches. 

1.0 

1.08 deduct hoUow. 



1.52 cwt. = 1.52 cwt. per foot. 
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Useful Data, and Bases of the Constants for Cylindrical Metals. 



OxmoM in a cylindrica' foot of 

IDS. ft n 

CWiB. ft ft 

Onncea „ ii^ch 

ItM. 



n 



tt 



8909-6 

667- 

4-972 

5-156 

•822 




5647 785-4 
858- 49-1 
8*14 -432 
3-99 8-8I5 3-54 8-305 8*268 -4547 
•2496 •23«5 '2215 -2066 -204 -02842 



8. Sfheuical Metals, any diameter (on C and D). 






I 



1 ^ 






o 

.9 

s 



I 



I 



Find weight in ounces on Set Dinm. Diam. Diam. Diam. Diam. Diam. Diani. oz. 
Above8aaiedia.tn8<A«on D To 12*2 18-9 14-1 14-6 15-2 15*3 412 Sths. 

Find weight in lbs, ... on Set Diam. Diam. Diam. Diam. Diam. Diam. Diam. lbs. 
Above Bame dia. in m. on D To 2-16 2-45 2-5 2-6 2-7 2-72 28* in. 

Find weight in cwta. .. on C Set Diam. Diam. Diam. Diam. Diam. Diam. Diam. cwts. 
Above same dia. in in. on D To 22*8 26-0 26 6 27-6 28-6 28*8 77* in. 

Find weight in tons ... on C Set Diam. Diam. Diam. Diam. Diam. Diam. Diam. tons. 
Above same dia. in ft, on J) To 2-45 2-82 2-86 8*0 8*08 8-1 83* ft. 

Ex. : A spherical ball of solid copper is 8 inches in diameter, 
required its weight in lbs. 

C Set 8 inches diameter. Find 85 lbs. answer. 

D To 2.45. Above 8 inches diameter. 



Bases of Constants. 
Spherical metals. 


1^ 


Copper and 
Gun Metal. 


• 


Wrought 
Iron. 


• 

1 
1 


6 

1 


^ 


Ounces in a spherical 


foot 


5940 


4601 


4396 


4078 


3807 


8764 


628-6 


lbs. „ 


n 


871-2 


287-5 


274-75 


254-9 


239- 


235-8 


82*78 


cwts. ,» 


n 


8-314 


2-57 


2-453 


2-275 


2-121 


21 


•288 


Oimces n 


inch 


8-487 


2-663 


2-54 


2-36 


22 


218 


•9082 


lbs. 


n 


•2148 


•1664 


•159 


•1476 


•1377 


•186 


•0189 
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Bab Ieon, all 1 Foot Lengths. 

Note, — ^The weight of all metals in lengths could be found by the 
foregoing constants for cubical and cylindrical metal, but bar iron 
being an article of constant use, and requiring frequent reference, 
each kind is separately treated of. 

1. Flat Bab Iron. 



One Foot long. From 1 sixteenth to 1 inch thick. Any ins. wide. 

Sixteenths of inch thick. A A TjT T^ A H if 

Find lbs. wt per ft. on A set 
Above any ins. wide on B to 

Eighths of inch thick 

Find lbs. wt. per ft. on A set 
Above any ina. wide on B to 



\% 



2-6 7-5 12-6 


17-5 


226 27-5 32-6 875 


12 12 12 


12 


12 12 12 12 


4 i f * 


^ 


f J Inch. 


5 10 15 20 


25 


aO 35 40 


12 12 12 12 


12 


12 12 12 



2. Square Bab. Ibon. 
Eighths Square, Inches Square, 



C set 12 Find lbs. wt. per foot 
D to 15 Above eighths sq. of sides 



C set 54 Find lbs. wt. per foot 
D to 4 Above ins. sq. 



3. Round Bab Ibon. 



Eighths in Diameter. 

C set 4*2 Find lbs. wt per foot 
D to 10 Above any eighths diam. 



Inches in Diameter. 

C set 24 Find lbs. wt. per foot 
D to 3 Above any ins. diam 



To FIND THE Weight in Lbs. (Avdpse.) of ani Numbeb op 
SquABE Feet Supeb. op vabious Metals, one sixteenth thick, 

TBXm WHICH THE WEIGHT AT ANY THICKNESS MAY BE FOUND. 



Find weight in lbs. 

Above any No. of sq. feet super. 



Wrought Cast Cast Gun Cast 
Iron. Iron. Copper. Metal. Brass. 

on A set 25 23 29 29 27 lbs. 
on B to 10 10 10 10 10 sq. ft. 



Find weight in Iba. on A set 

Above any No. of sq. feet super. Dn B to 



Cast Cast Cast Cast Pure 

Lead. Zinc. Tin. Silver. Gold. 

37 23 24 34 62-7 Iba. 

10 10 10 10 10 sq. ft. 
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Tlu) easy method just given may M to attract some who are wed* 
dad by habit to the use of the old gauge points for obtaining the 
wM^ht of metals ; but even these are greatly modified in the follow- 
ing Table, where, instead of taking the divisor on A, necessitating tl:e 
use of four Imes A B G D, the t^tiare root of it is empbyed. 
Kvery operation oim then be performed on two lines (C and D) 
only, witlt equal accuracy and far greater readiness. 



WsiouT 07 Bodies obtained bt Measubemevt. 
Mean side or diameter* X length. 



Weight = 



Gkuge Point. 



* G P (divisor) on D is derived from the units of measure in an 
integer weight ; viz., 2.16 is the square root of 4.66, the 
number of cubic feet of malleable iron in a ton. (See G P for 
iron, cubic, tons.) 
Select tlie proper G P, con- 
sidering whether for cube, cylinder, or sphere. 
„ dimensions in feet or inches. 
„ weight required in tons, cwts., or lbs. 
Also for what kind of substance. 



The Grange Point having to be adapted to all these conditions, it 
is important to remember that the dimensions must be taken — 

All in feet for tcns.< 

Length in feet, and the ends or diameter in ins. for cwts. 
All in inches for lbs. 

G^eral Formula. 



^1 



Set the length Find the weight on C. 

D To the proper G P Above the m. square or diameter 

The mean square of cubical forms must be used. 
The mean diameter of cylindrical forms must be used. 
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Table /or Weight of Bodies by Measurement. 







Cubic. 


CVJ.INDKR 


• 


Spherb 




Tons. 


Cwts. 


lbs. 


Tons. 


Cwts. 


lbs. 


lbs. 


Lead . . . 


1-777 


4-768 


1-562 


2- 


5-38 


1-76 


2-159 


Gun Metal . 


201 


5-39 


1-77 


2-268 


6-1 


1-99 


244 


Copper, cast. 


202 


5-42 


1-78 


2-28 


6-12 


1-0 


2-46 


Brass, „ . 


2-14 


6-74 


1-88 


2-41 


6-48 


2-12 


2-6 


Iron, mal. 


2-16 


6-8 


1-9 


2-44 


6-55 


2-21 


2-66 


Iron, cast . . 


2-232 


5-99 


1-96 


2-52 


6-75 


2 22 


2-72 


Zinc, „ 


2-236 


6- 


1-96 


2*623 


6-77 


2-21 


2-71 


Marble . \ 




3-601 


9-66 


319 


4-1 


10-9 


3-6 


4-4 


Portland . 




3-742 


10- 


3-27 


4-22 


11-33 


3-7 


4-5 


Chalk . . 




3-571 


9-68 


3-45 


403 


10-8 


3-89 


4-77 


Clay . . 


t 

9i 


4-233 


11-36 


3-72 


4-78 


1335 


4-2 


614 


Gravel . . 


4-32 


11-59 


3-8 


4-87 


13-1 


4-28 


5-25 


Sand . . 


> 


4-32 


11-59 


3-8 


4-87 


131 


4-28 


5-25 


Bricks . . 




4123 


1106 


3-85 


4-65 


12-48 


4-34 


632 


Earth . . 




4-64 


122 


3-96 


6-12 


13-74 


4-47 


5-48 


Coal . . i 




6- 4 


14-33 


4-69 


6-02 


1616 


6-29 


6-48 


Water . .. . 


5-98 


16-05 


5-253 


6-75 


18-1 


6-93 


7-26 


Oak seasoned 


6-93 


18-58 


5-46 


7-8 


20-96 


616 


7-56 


Ash 


6-62 


17-49 


.5-76 


7-36 


19-74 


6-5 


7-96 


Elm . . . 


812 


19-59 


6-4 


8-24 


221 


7-4 


8-86 


Memel Fir . 


8-22 


21-76 


713 


9-27 


24-6 


8- 


9-85 


Yellow Pine . 


8-59 


22-6 


7-85 


9-7 


25-5 


8-86 


10-84 


The 


All in 


Feet 


All in 


All in 


Feet 


All in 


All in 


dimensions 


feet 


long 


inches 


feet 


long 


inches 


inches 


must be 


for 


inches 


for 


for 


inches 


for 


for 


given. 


tons. 


side for 
cwts. 


lbs. 


tons. 


side 
cwts. 


lbs. 


lbs. 



Example of Working, 

A cylindrical hollow column of cast iron is 15 feet long ; inside 
diameter, 9 inches ; outside diameter, 10 inches ; required its weight 
in cwts. 

For the right G P, look under cylinder, under cwts. for cast iron, 
find 6.75. 



Set 


15. feet long 


26.62 


32.87 cwt. 


D To 


6.75 G P. 


9 in. 


10 in. 

[Answer on next pagt. 



46 



THE SLIDE RULE. 



Note. — When a«y length 
is once set to a G P, the weight 
to all diameters for that length 
is given. 



32.87 
Deduct hollow 26.62 



Weight of column G.25 cwt. 



Data tofomi Gauge Points^ ifrequired^for thefollomng Metah:-^ 



Platinum, pure 

Gold, do 

Gold, hammered 

Silver, pure 

Silver, nammered 

Mercury, fluid 

Tin, cast 

Aluminum average 



Specific 
Gravity. 



21500 
19258 
19361 
10474 
10510 
13568 
7292 
2600 



Lbs. in a 
Cubic ft 



1343-8 
1203-6 
1210-7 
654-6 
6569 
848 
455-7 
162-5 



Oz.in a 
Cabio indL 



12-44 
11-14 
11-26 
6-06 
6-08 
7-85 
4-22 
1-5 



To FIND THE Weight in Lbs. op ant Number of SquAke Fbbt 
SuPEE. OF Sheet Ibon, the Thickness ageeeing with the 
Number on the Wire Gauge. 

Kmnbers on Wire Oauge. 
Thickness Wire Gauge 1 2 3 4 5 6 7 

Find weight in lbs on A Set 125 120 110 100 90 80 75 

Above any No. of square feet on B To 10 10 10 10 10 10 10 

NumbeiB on Wire Gauge. 

Thickness Wire Gauge 8 9 10 11 12 13 1^ 

\: 
Find weight in lbs on A Set 70 60 56*8 50 46-2 43-1 40 

Above any No. of square feet cm B To 10 10 10 10 10 10 10 

Numbers on Wire (Huge. 

Thickness Wire Gauge 15 16 17 18 19 20 21 28 

Fit d weight in lbs on A Set 39*5 30 25 21-8 19-3 16*2 15 13-7 

Above any No. of square feet on B To 10 10 10 10 10 10 10 10 

Ex. : Required the weight in lbs. of 27 feet super, of No. 10 
gauge sheet iron. 

A To 56.8 lbs. Find 153.4 lbs. (Weight in lbs.) 

B Set 10 sq. feet. Above 27 sq. feet. (or any super, feet.) 
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To FIND THE Weight in Lbs. op Lead, Copper, and Wrought 
Iron Pipes, 1 Foot Long, and ant Circtjmperence in 
Inches, 32nds Thick. 

32ncl8. 

Thickness ill 32nds of an inch 12 8 4 

Lead j Find weight in lbs on A Set 2 4 6 8 

I Above circumference in inches on B To 13 13 13 13 

CoDDer j Find weight in lbs on A Set 1*7 8'4 4 8'4 

» Above circumference in inches on B To 14 14 11 7 

WromrhtIron4^"**^^®*«*^**"^*^ ^^ ^ ^®* ^'^ ^'* * ^ 

(Above circumference in inches on B To 24 12 16 12 

Thickness in S2nds of an inch 5 6 7 8 

f in. 

li-ead (Find weight in lbs on A Set 10 12 14 16 

( Above circumferenc* in inches on B To 18 13 13 18 

^^^j^y (Find weight in lbs on A Set 8-6 8 11 29 

^^^ (Above circumference in inches on B To 14 11 18 30 

VTmughtlroni^'"*^^®^^^'"^^ ®° ^ ®®* ^^ ^^ ^ ^® 

(Above circumference in inches on B To 26 16 11 12 

Fa:. : Required the weight in lbs. of 1 foot of copper pipe, 6 32iids 
thick, 20 inches circumference. 

A To 8 (lbs. per foot long) Find 14.5 lbs. 

B Set 11 (in. circumference.) Above 20 in. circumference. 



To FIND THE Weight in Lbs. op Cast Iron Pipes, 1 Foot Long, 
ANY Circumference in Inches, prom Ith to I5 Inch Thick. 

Thickness i i f i I t i Inch. 1^ U 

Find weight in lbs on A Set 7 7 20 16 22 28 33 82 36 40 

Above the mean circumfe. in ins. on B To 18 9 17 10 12 12 12 10 10 10 

Note. — Two flanges generally reckoned as 1 foot. 

Fx. : E/cquired the weight in lbs. of 1 foot long of cast iron pipe, 
Jtlis thick, 30 inches mean circumference. 

A To 22 1 Constants Find 55 lbs. 

B Set 12 ( for I thick Above 30 mean circumference 



48 thb blidb bulb. 

Aemoue Plating, Weight in Lbs. and Cwts., op ant Nitmbir 

OF SUFEB. SqUABE FeeT, FBOM 1 TO 10 INCHES ThICK (on 

AaudB.) 

Result in Lbs. 

Inches thick I I^ 3 9| 8 8| 4 

Fiur] weight in lbs on A Set 406 608 813 1014 1317 1430 1621 

Above any sq. ft. super, on B To 10 10 10 10 10 10 10 

Inches thick 4j^ 6 5| 6 6| 7 7| 

Find weight in lbs on A Set 1836 3028 2330 3434 3637 3840 SOU 

Above anj/ sq ft. super, on B To 10 10 10 10 10 10 10 

Inches thick 8 8| 9 9| 10 13 

Find weight in lbs on A Bet S846 8448 8660 8864 4066 4866 

Above any sq. ft. super, on B To 10 10 10 10 10 10 

Fa:, : Find weight in lbs. of armour plate, 4^ inches thick, 9 feet 
by 3 = 27 square feet. 

A Set 1825 lbs. Find 4927 lbs. 

B To 10 Above 27 square feet. 

Result in Cwts. 

Inches thick 1 1| 3 2| 3 8} 4 

Findweightincwts. ... on A Set 3*63 5*43 7*25 9-05 10-86 13-67 14*5 
Above any sq: ft. super, on B To 10 10 10 10 10 10 10 

Inches thick 4^ 6 5| 6 6| 7 7^ 

Findweightincwts. ... on A Set 16-3 18*1 19*9 31-7 33*5 36*84 37*16 
Above any sq. ft. super, on B To 10 10 10 10 10 10 10 

Inches thick 8 8^ 9 9^ 10 13 

Find we>ht in cwts. ... on A Set 28-97 80-78 82*68 34*39 86*8 43*4 
Above any sq. ft. super, on B To 10 10 10 10 10 10 

Ex. : Find the weight in cwts. of armour plate, 4| inches thick, 
9 X 3 = 27 square feet. 

A Set 16.3 (cwt.) Find 44 cwt. 

B To 10 feet square. Above 27 super, square feet. 

With toeiffht only given, in Lbs. of Sphebical Cast Ibon, to find 

DlAMETEB^ 

A To 7*55 Find a product * the cube root of which = dia. 

B Set 1. Above tlie lbs. weight given 

C 

* Find the cube root of this product by cube root on -q 

Ex, : Find the diameter of a cast iron ball 28.5 lbs. weight. 
A To 7.65 Find 216 \/= 6 inches diameter of ball. 
B Set 1 Above 28.5 lbs. given. 
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STEAM ENGINES, &c. 



The ordinary rules are for nominal horse power only, and do not 
give a fair approximation even to the effective work of an engine. 
The following useful SHde Rule formula is adapted from the 
arithmetical process given in Templeton. 



Condensing Engines (on C and D). 
First. To the pressure in lbs. per circular inch x '8 = ? 

Add 3.73. 



Sum. 
Multiply by the speed in feet per minute ? 

Product* ? 



C Set the product ♦ Find the effective horse power 

D To 182 Above (any) diam. of cylinder in inches. 

Ex. : The pressure of steam being 6 lbs. on the circular inch, the 
speed of the piston 180 feet per minute, and the diameter of the 
steam cylinder 40 inches, find the effective horse power. 

lbs. 6 X .8 = 4.8, add 3.73 = 8.53 

Speed 180 X 



Product* 1585 

Set ♦ 1536 74.4 effective horse power, answer. 

D 182 40 in. diameter. 

D 
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High Pkessure Engines (on C and D). 

First. From the pressure in lbs. per circular inch ? 

Deduct due to the work of the engme itself 4 lbs. 

Effective steam Remainder. 
Multiply by the speed of the piston in ft. per minute P 

Product. 

C * product. Find the effective horse power 

D 182 Above (any) diam. of cylinder in Inches. 

Ex. : The pressure of steam being 30 lbs. on the circular inch, the 
speed of the piston 180 feet per minute, and the diameter of the 
steam cylinder 20 inches, find the effective horse power. 

lbs. 30, less 4 = 26 X 180 = 4680 product 

C Set 4680 57 horse power, answer 

D To 182 20 inches diameter. 

To find pressure in lbs. per inch. Or diam. of cyl. to cwts. lift req*. 

(S. Invt**) Set cwts. lift. Find effective press, lbs. per inch 

D To 14.2 Above diam. of cylinder ui inches. 

Surface of water in boilers required to supply steam to cylinders of 

any diam. in inches. 

C Set 13 Find square feet of water surface required in boiler 
D To 10 Above diam. of any steam cylinder in inches. 

Pressure of steam on square and circular inches compared. 

A Set 70 Pressure of steam on square inches ) 

B To 55 Ditto curcular inches j ^^'^P^^ 

A Set 45 Find column of mercury supported inches 
B To 22 Above pressure of steam, lbs. per square inch. 

A Set 53 Find column of mercury supported inches 

B To 20 Above pressure of steam, lbs. per circular inch. 
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Regulators (on A and B). 

When the velocity (revolutions per minute) of the governor is 
given, to find length of pendulums. 



A J^'ind * ? = square root of length. 
B Above 1 1st. 



( To 187.5 

Set the number of 
revolutions per minute. 



* For the square of which (the length of pendulums required) look to C and D. • 

Fiff. : The velocity of a governor being 40 revolutions per minute, 
find the length. 

A Find 4.69 squared 22 in. length. To 187.5 

B 1 Set 40 revolutions. 

When the length of the pendulums is given, to find the revolutionsi. 

A Find No. of revolutions. To 187.5 

B Above 1. Set ? square root of given length. 

Ex. : The length of the pendulums being 22 inches, find the 
revolutions. 

A Find 40 revolutions, answer. 187*5 

B 1 4-69 sq. root of 22, found 

on C and B. 



Consumption op Fuel, by Tons or Cwts., for Miles 

OR Hours run. 

Answer in lbs. per mile or hour. 

Supply in Cwts. 

A Below 1.12. To the number of miles or hours 

B Find lbs. per mile Set the cwts. consumed. 

Supply in Tons. 

A Below 22.4. To the number of miles or hours 

B Find lbs. per mile Set the tons consumed. 

D 2 



PART IV. 

APPLICATION OF THE SLIDE RULE TO BUILDERS' 
WORK; FOR CIVIL ENGINEERS, SURVEYORS, CON- 

TRACTORS, &c. 



Rej)uction of Brickwork from Super, of Various Thickitesses 
TO Standard (1^) Cube Feet, Cube Yards, &c. (on A and B.) 

Brickwork of various thicknesses reduced to Standard and 

Cube Work, Sfc. 
standard 

No. of bricks thick \ 1 1^ 1^ If 2 2^ 2^ 2f 3 

Compare 

Feet super on A Set 300 300 60 100 60 75 60 60 54 50 

Feet standard... on B To 100 200 50 100 70 100 90 100 100 100 

Feet super on A Set 132 66 53 80 38 33 29 45 24 22 

Feet cube on B To 50 5050 90505050855050 

Feet super on A Set 240 180 140 120 28 90 80 70 65 60 

Yards cube on B To 5 5 5 5 4 5 5 5 5 5 

Feet super. on A Set 816 408 326 272 234 204 182 163 148 136 

Rods standard... onBTol 11 111111 i 

Feet super on A Set 20 20 40 20 26 20 20 20 20 20 

No.ofbricks on B To 110 220 550 330 500 440 500 550 600 661 

Work given in inches thick 4^ 5 9 9^ 10 11 12 13 14 

Feet super on A Set 50 42 70 37 35 45 35 65 50 

Feetstandard on B To 16 15 45 25 25 35 30 60 50 

Feet super on A Set 40 60 80 38 60 55 50 55 60 

Feet cube on B To 15 25 60 30 50 50 50 60 70 

Work given in inches thick. 14^ 15 16 17 18 18} 19 20 

Feet super on A Set 39 30 35 33 35 30 37 85 

Feetstandard onBTo40 32 40 40 46 40 50 GO 

Feet super on A Set 75 60 60 60 60 65 60 60 

Feet cube on B To 90 75 80 85 90 100 95 100 

When any of the above proportions either for bricks or inches thick are once set, the 
lines ^ form Tables for comparing and reducing all super, of that thickness. 
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Note. — As reference may not be made to other parts of the work 
unconnected with building operations, it is re-stated that nothing 
is required but to set the constants found under any given thick- 
ness and opposite the reduction required, viz., to standard, 
cube, &c. 

General Formula. 

A o , I ? The constants A is then a line feet super 

B I ? Eor thickness B „ reduced work 

Tjx. : Reduce 30, 80, 120, 250 feet super. 2J bricks thick, 

1st, to 1| bricks (standard), 

A Below 30 80 120 250 of 2i bricks Set 60 

B Find 50 133.3 200 416.6 of \\ bricks To 100 

2nd, to cube feet 
A Below 30 80 120 250 of 2 J bricks Set 45 

B Find 56.6 153.1. 226.6 472.2 of cube feet To 85 

Decimal values of any feet in a rod. 

A Find the decimal parts Below any decimal parts 1 To ^ 

or Hst 

B Above any No. of feet Find the value in feet 272 Set ) 



TABLES OF USEFUL PROPORTIONS FOR BUILDERS. 



A Set 8 Below £ price per rod \\ work 

B To 7 Find pence price per foot super. 

A Set 23 Below shillings per cube yard 

B To 13 Find £ cost per rod. 

A Set 50 Below shillings per load of 50 feet 

B To 12 Find pence per cube foot. 
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A Set 60 Below cubic yards 

B To 23 Find 1000» of bricks required. 

A Set 34 Below cubic yards 

B To 3 Find rods standard (li). 

A Set 90 Below cubic feet 

B To 80 Find standard feet (IJ). 

A Set 34 Below cube yards 

B To 39 Find tons of brickwork. 

A Set 70 Below cube feet 

B To 60 Find cwts. of brickwork. 

A Set 45 Below number of bricks (51b.) 

B To 2 Find cwts. 

A Set 9 Below feet super. 

B To 36 Find No. of paving bricks flat 9 X 4 in. 

A Set 9 Below feet super. 

B To 48 Find No. of paving bricks on edge 9 X 3 in. 

A Set 8 Below £s cost per acre 

B To 12 Find pence cost per square rod. 

A Set 123 Below £s cost per acre 

B To 6 Find pence cost per square yard. 

A Set 30 Below shillings cost per square rod 

B To 9 Find pence cost per square yard. 

A Set 50 Below shillings cost per load 50 feet 

B To 12 Find pence cost per cube foot. 
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TIMBER MEASURING. 
(For superficial measurement, see Mensuration of Areas.) 



1. Round Timber. 

Note. — Instead of finding the quarter girth, it is easier by the 
Slide Rule to use a gauge point answering to the whole girth, 
i.e., the G P for quarter girth, 12 X 4 = 48, the G P for whole 
girth. Both methods are shown. 

The customary measure gives only about four-fifths of the true 
contents of round timber, proportioning it to timber when hewn ; 
gauge points for the true contents are given also. 

Allowance CaBtomary Measure. True Contents, 

for Gauge Points for Gauge Points for Gau^e Points for 

Bark. Whole Girth. Quarter Girth. Whole Girth. 

None 48 on 1) ] 2 on D 42.5 on D 

l-eighth 54.8 13.7 48.6 

1. tenth 53.34 13.33 47.23 

l-twelfth 52.36 13.1 46.37 

Ex. : A felled tree is 40 feet long, its mean girth 80 mches, no 

allowance for bark. 

C Set 40 feet length Eind lll'l cubic feet. 

D To 48 G P.* Above 80 ins. whole girth. 

Common Method. 
C Set 40 feet length Eind llll cubic feet. 

D To 12 Above 20 ins. quarter girth. 

True Contents. 

C Set 40 feet length Eind 142 cubic feet. 

D To 42-5 ^ Above 80 ins. whole girth. 



2. Hewn Timber. 

The usual method of measuring hewn timber is given b*elow ; but 
being satisfied that the Slide Rule is never more advantageously em- 
ployed, nor easier learned, than when the proportions of a question 
are shown in the working, I recommend the following form, which 
answers for timber of equal or unequal sides, and for any size. 
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A To 144; Below any square inches in section 

B Set length in feet. Find cube feet contents. 

For this purpose, and other questions in cubed timber, the 144 is 
marked near the centre of A, which gives the whole range of the 
line, the reading of the numbers on A and B then being 

A 10 20 to 100 (144) 200 &c. to 1000 For sections on A. 

B 1 2 10 20 100 For length and cube 

contents on B. 

Tlie simplicity of the process is apparent, for when 144 square 
inches in the cross section of any sided timber gives 1 foot cube for 
each foot in length, any given length in feet being set to 144, a 
table of sections on A aud cube contents on B is formed ; every 
increase to the riglit and decrease to the left of 144, marking its own 
proportion in cube contents. For an easy example take t hree sections 
each to 30 feet in length, viz. : 9x8 = 72, 12 X 12 = 144, 
and 12 X 24 = 288 inches. 

A Below 72 To 144 Below 288 

B Find 15 cubic foet Set 30 feet length. Find 60 cubic feet 

Find 30 feet cube. 

And so of any section, to any length set to 144, it being only necessary 
(before setting the length) to square up tlie inches in sides by com- 
mon multiplication on A and B, as 20 X ii5 = 500 sq. ins. in the 
cross section. 

A To 20 Find 500 sq. inches in section 

B Set 1 Above 25. 

Note. — Smaller wood is sorted and sized for fuel into— 

Shids 4 feet long and 16, 23, 28, 33, and 38 inches girth 



Billets 


3 






7, 


10,14 




Cord wood 


, stacked. 


3 


X 


3 X 


14.22 


128 


Ditto 


measuring 


4 


X 


4 X 


8 


= 128 


Billets 












100 


Ditto, 












cwt. 10 


Bavins and 


spray 










100 



)* 



c. ft. = 1 cord. 






= 1 load. 



Common Method por Hewn Timber. 



C Set the length in feet Find cube feet content 

D To 12. Above the mean sq. in inches. 
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To find the mean square, say of 20 x 30 inches. 

C Set 20 the smaller side Below 30 the greater side 

D To 20 the like number. Eind 24.5 the mean square. 

Note. — In hewn timber of unequal sides, by the common method, 
the mean square must be taken. For example, with a section 30 
in. by 20 in., the true mean square is 24.5, and not 25, as is 
sometimes erroneously used. The result in cubic measurements 
is very different, for in 40 ft. length of this section the 

True mean square, 24.5, gives 166.6 content. 

Arithmetical mean of 25 gives 173.2 content, 

and the greater the difference of the sides the greater the error. 



Scantlings. 

The rule given for Hewn Timber answers for all Scantlings, 

or 

A is a table of feet run To 144 (marked on centre) 

B is a table of feet cube Set the square inches in sections. 

Ex. : Find the cube contents to feet run of scantling, 6x6 
inches = 36 ins. section. This easy example is given, but all others 
follow the same rule. 

A Below 20 feet run 30 40 To 144 

B Find 5 ft. cube 7.5 10 ^* Set 36 the sq. ins. in cross sec. 

To find the price per foot run of any scantling in the proportion to 

any price per foot cube. 

A Below any sq. ins. in section To 144 

B Find pence per foot run. Set price in pence per foot cube. 

Ex. : Timber at 3^. 6</. = 42d. per foot cube, find the price per foot 
run of scantling, 2^ X 4 = 10, 3 x 4 = 12, and 3 X 5 = 15. 

A Below 10 1^ 15 ins. section (To 144 

B Find 2.9 3.5 4.4 pence per ft. run. lst.(Set 42 pence per foot 

( cuoe. 

D 3 
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RBDUcnoir op Deals and Boards to St. Petebsbubg 
Standard, 120 deals of 12' 11" X If, 

Feet run of any section reduced to feet run St. Petersburg. 



Section in inches 

Find run in feet of any section on A 

Above run in feet St. Petenboig ... on B 

Section in inches 

Find run in feet of any section on A 

Above ran in feet St. Petersburg ... on B 

Section in inches 

Find ran in feet of any section on A 

Above ran in feet St. Petersbuig ... on B 

Section in inches 

Find ran in feet of any section on A 

Above run in feet St. Petersburg ... on B 

Section in inches 

Find run in feet of any section on A 

Above run in feet St. Petersburg ... on B 



Ret 



Set 
To 



Set 



Set 
To 



Set 
To 



4x12 

495 

1440 



4x11 

540 

1440 



4x10 

594 

1440 



4x9 4x8 

600 742*5 

1440 1440 



4x7 4x6 

848 990 

1440 1440 

3x9 3x8 
880 990 

1440 1440 

2^X12 2^x11 
792 864 

1440 1440 



8x12 Sxll 3x10 
660 720 792 
1440 1440 1440 



3x7 
1131*4 
1440 

2JxlO 

950-4 

1440 



3x6 
1320 
1440 

2Jx9 
1056 
1440 



2Jx8 2Jx7 2Jx6J 2Jx6 
1118 1357-7 1462 1584 

1440 1440 1440 1440 



Example: Reduce 2000 feet run of 3x9 to feet run of St. 
Petersburg. 

A Set 880 Below 2000 or flr»y feet run of 3 X 9 
B To 1440 Find 3300 feet St. Petersburg. 



Feet Run of any Section reduced to St. Petersburg Deals. 

Section in inches 4x12 4x11 4x10 4x9 4x8 

Below feet run of any section on A Set 165 90 495 110 310 

Find No. of St. Petersburg deals on B To 40 20 100 20 50 

Section in inches 4x7 4x6 3x12 3x11 3x10 

Below feet run of any section on A Set 460 750 110 120 330 

Find No. of St. Petersburg deals on B To 65 91 20 20 50 

Section in inches 8x9 3x8 3x7 8x6 

Below feet run of any section on A Set 220 330 330 330 

Find No. of St. Petersburg deals on B To 30 40 35 SO 
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Feet Run of any Section reduced to St. Petersburg Beats. 

Section in inches 2Jxl2 2Jxll 2^x10 2|x9 

Below feet run of any section on A Set 330 360 230 260 

Find No. of St. Petersburg deals on B To 50 50 29 80 

Section in inches 2^x8 2Jx7 ^x^ 2Jx6 

Below feet run of any section on A Set 495 430 390 660 

Find No. of St. Petersburg deals on B To 50 38 32 50 

Ex. : How many St. Petersburg deals are there in 550 feet run 
of 4 X ». 

A Set 130 Below 550 

B To 20 Find 100 St. Petersburg deals. 

This table is limited to a few of the most useful sizes ; but bj a 
little ingenuity any conceivable section can be instantly reduced to 
St. Petersburg standard, by the following 

General Rule. 

Note. — Although four lines are employed, C and D are only once 
set J as a register. D line being only usea to set 5.1, the constant to 
10, which cannot be reached on A. Note how the operations follow, 
1st, 2nd, and 3rd. 

j^ r To any cross section (in. x in.) on A. 

B ^"*^* \ Set 10 (mid. No.) on B. ( Below any No. of ft. run on B. 

C ^^' \ Find No. of St. Rbg Dls. on C. i Set 5.1 on C. 

D "^-JTolO onD. 

Ex. : Reduce 330 feet run of 3 X 10 to St. Petersburg standard. 
Find how many deals (worked as above). 

/^ J To 8 x 10 in. = 80 sq. in. in section. 

B^^'iset 10 j 330 feet run. 

C ^^'\ 50 deals, answer. , 6.1 

D "^- ( 10 

Note. — The St. Petersburg standard consists of 120 deals 12 feet 
long 11' X li inches. 

Section = 16.5 Square inches. 

Total length = 1440. Peet run. 

Ditto = 17280. Inches run. 

Solidity = 285120. Inches cube. 

Ditto = 165. Feet cube. 



IDeal = 1.375 

IDeal = 2376 Inches cube. 
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Pkices of Deals, &c., of all sizes (120 of 12 feet), compared with 
St. Petersburg standard at any given rate. 

Below any other section, 

A 2x6=12 Ist. Set 16.5 as 3x8 = 24 3x12 = 36 

B £14-54 (To (say £20 ) Find 291 £4363. 

£14 105. lid. (Or any other rate, j Equal to £29 2*. £43 TIs, 6d. 

To find the price per load of 50 cube feet, agreeing witb St. 
Petersburg standard, or 120 of 12 feet, at any given rate. 

A Below any given rate 1st. Set 32 

B Find £ per load of 50 cubic feet To 9.7 = £9 14*. 

To find instantly the number of feet run of quartering of any 
section, to a load of 50 cubic feet. 

A Find feet run to a load To 144. Find feet run to a load. 

B Above 50 on Bu -, , | Set ? in. x in. ) Above 50 on B. 

^^^- I Of any section. / 

Note. — It is simple but useful to observe that in 120 of 12 feet of 
any size the cube feet contents equal 10 times the section. 

JKf. ; 3 in. X 12 in. == 36 = 360 cubic feet. 4 X 11 = 44 = 440 
cubic feet. 



Average Dimensions por Scantlings op Ordinary Strength 

^oih C and D.) 

Gauge Points for proper 
Section to Length. 

DeaL Elm. Oak. 

Ceiling joists 245 ^20 194 

Common joists 380 342 300 

Rafter 333 300 265 

Do. principal 600 540 475 

Common beams 512 460 410 

Purlin 725 650 575 

Summer 1080 970 860 

General Formula. 
C Set any inches thick Below the length in feet 

D To G P. Find inches depth required. 
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averAlGE strength oe ropes, chains, rods, etc. 

(on C and D). 



Ropes. 



c 


Set 6 


D 


To 5 


C 


Set 7 


D 


To 2 


C 


Sets 


D 


To 7 


C 


Set 2 


D 


To 3 


C 


Set 12 


D 


To 4 



Find weight in lbs. per fathom. 
Above circumfereuce in inches. 

Eind cwts. safe bearing. 
Above circumference in inches. 

Eind tons safe bearing. 

Above circumference in inches. 

Chains. 

Find the lbs. weights per fathom. 
Above diameter in sixteenths. 

Find cwts. safe bearing. 
Above diameter in eighths. 

To find breaking weight in tons : — 

Linked. Studded. 

C Set 4 Find tons br. weight C Set 8 Find tons br. weight. 
D To 6 Above sixteenths dia. D To 8 Above 16" diam. 

To find proof strength : — 

Linked. Studded. 

C Set 5 Find tons proof C Set 7 Find tons proof 

D To 10 Above 16" diam. D To 10 Above 36" diam. 

Iron Rods. 
Square Round 

C Set 20 Find cwts. safe bearing C Set 15 Find cwts safe bearing 
D To 3 Above **? in eighths D To 3 Above fl?i««». in eighths. 

BEAifs (1 inch thick). 

Gauge points for Iron. Oak. Pine. Fir. 

To be used on C. 76 1.25 1 .75 
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Genebal Formula por Beams supported both Ends. 

First find square root of length given ; C and D gives this by 
inspection; then 

C Set G P for kind Find cwts. safe load for beams 1 

inch thick. 

D To square root of feet length Above inches depth of beam. 

Ex. : What is a safe load for an iron beam 2 inches thick, 6 inches 
deep (16 feet long, square root 4). 

C Set 7.6 G P iron 17 cwt. for each inch thickmss 

D To 4, square root of length 6 inches deep. 

Contents of cylinders at 1 foot deep, diameter in feet. 

C Set 42 Find cube yards at 1 foot deep 

D To 38 Above any diam. of cylinder in feet. 

tD Set 7 Find cube feet at 1 foot deep 

D To 3 Above any diameter in feet. 

Set 490 Find gallons at 1 foot deep 

D To 10 Above any diameter in feet. 



CONTEACTORS' WAGES TABLE (on A and B,) 

Showing the amount in Shillings and Pence for any number of hours 
employed, at from 1 to \^ pence per hour. 

Bate per hour in pence ... 

Find shillings' amount... on A Set 

Above No. of hours' work on B To 

Bate per hour in pence ... 

Find shillings' amount ... on A Set 

Above No. of hours' work on B To 

Bate per hour in pence ... 

Find shillings' amount ... on A Set 

Above No. of hours' work on B To 



1 


U 


2 


2^ 




3 


3J 


4 


4i 


2 


3 


4 


5 




6 


7 


8 


9 


24 


24 


24 


24 




24 


24 


24 


24 


5 


6i 


6 


6| 




7 


1\ 


8 


8i 


10 


11 


12 


13 




14 


15 


16 


17 


24 


24 


24 


24 




24 


24 


24 


24 


9 


»i 


10 




lOi 




11 


Hi 


12 


18 


19 


20 




21 




22 


23 


24 


24 


24 


24 




24 




24 


24 


24 
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Ex. : Wages due 40 hours' work at 45^?. 

A Set 9 Find 15*. Find shiUings due 

B To 24 Above 40, and above any hours at 4|fl?. 

It is evident that a large pay sheet at various rates and hours may 
be made up and checked in a few minutes with the aid of the Slide 
Rule. 



Manual and Hokse Labour (on A and B.) 

Gauge Points or Gun^e Points or 

Constants for Constants for 

Manual Labour. Work Required. Horses' Work. 

4000 Cubic feet of water raised 25300 

148 Cubic yards „ „ 935 

2232 Cwts. weight „ 14100 

112 Tons weight „ 705 

74 Cubic yards of earth „ 475 

1 foot high per hour. 

General Formula. 

A ToGP Work due 

B Set feet high to be raised Hours' labour. 

Ex. : How many cubic yards of earth, to be raised 16 feet, are due 
to 20 hours' manual labour. 

A G P 74 92 cube yards, answer 

B 16 feet 20 hours. 

Ex,: How many hours' manuar labour are required to raise 92 
cube yards of earth 16 feet high ? 

A G P 74 92 cube yards 

B 16 feet 20 hours, answer. 
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PART V. 

COMMERCIAL ARITHMETIC. 



Exchange op Money, and Conversion op English and Foreign 
Weights and Measures, with English and Erjench Stand- 
ards in Detail. 

Note. — ^The proportional properties of the Slide Rule render 
invaluable assistance in Commercial Arithmetic, the most opposite 
denominations being by it as easily convertible as the more simple 
ones, altogether obviating the tedious process of reduction, as well 
as the necessity for bulky tables. Through the aid of fixed propor- 
tions, all others of that kind are instantly constructed by merely 
setting the rule as directed ; by this simple method any Foreign and 
English standards may be compared as easily as if all were printed 
in a tabular form, an impossibility with variable exchanges, while, 
with the Slide Rule, any rate may be assumed at pleasure. The 
Examples given are arranged to convey a certain amount of infor- 
mation as to the relative value. Two or three points only demand 
attention. 

] st. The line A always represents Foreign money, weight, &c. 
„ B always represents English „ 

2nd. The proportions given must be maintained throughout the 
scale in each operation. 

Example^ showing: the use of the constants and the simplicity of 
conversion. See French Measures, page 69*. 

A Set 76 Line of centimetres 100 120 450 cent" 

thus, 
BTo 30 „ inches 39.3 47.2 177 inches 



a 



Any constants, with the denominations affixed, are meant to show 
that the whole lines, ri^ht and left, are to be read as numbers of that 
kind. Example : 



A 3 


9 


Set 12 gulden 
1st 


30 


36 gulden 


B 5 


15 


To 20 shillings 


50 


60 shilUngs 



EXGHAMQB. 
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Nothing is required but to set the numbers and observe the /7ro- 
fM>r/io»* throughout; all the commercial tables that follow are formed 
on this principle, which has been dwelt on to prevent the necessity 
for further explanation. 



Money of 
Account. 



Country. Gold^ Silver. 

America, U.S. 1 dollar 

100 cents. 



Average 

Current 

Value. 



S. d. 
4 2 



AUSTEOA 



Belgium 



1 gulden 2 

100 nenkreuzers 



1 frank 
100 cents. 



Comparison with the 
£ English. 

(-^«yllate of Exchange 
may be set to the 
£ sterling in lieu of 
the following.) 

A Set 480 dollars 
B To 1 £ English 

A Set 10 gulden 
BTo 1 £ 



9i A Set 25 francs 
B To 1 £ 



Bmtish India 1 rupee 

16 annas 



2 A Set 10 rupees 

BTo 1 £ 



Denmark 



Fran-ce 



1 rigsdaler 
96 skilling 

1 franc 
100 centimes 



2 3 



9i 



A Set 9 
BTo 1 £ 

A Set 25 francs 
BTo 1 £ 



Germakt 



1 gulden 
60 kreutzers 



1 8i 



ASet 11.50gul.&kr. 
B To 1 £ 



Holland 



Italy 



1 erulden 
100 cents. 

1 lira 
100 cenfcissimi 



1 8i A Set n.85 gulden 
BTo 1 £ 

9i A Set 25 lira 
BTo 1 £ 



Portugal 



1 milreis 
1000 reis 



4 6 A Set 4.444 milreis 

BTo 1 £ 
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THE SLIDE RULE. 





Money of 
Account. 


Average 
Current 
Viilue. 


Comparison with the 
£ English. 




• 






{Jny'RAte of Exchange 
may be set to the 


Country. 


Gold and Silver, 

• 


8. 


d. 


£ sterling in lieu of 
the following.) 


Prussia 


11 thalei 

30 silbergrochen 

12 pfeiinige 


3 





A Set 6.20 thalers &S.G. 
BTo 1 £ 


Russia 


1 ruble 
100 copecs 


3 


2 


A Set 6.25 ruble 
BTo 1 £ • 


Spain 


1 dollar 


4 


2 


A Set 4.16 dollars & reals 
BTo X £ 


Switzerland 1 franc 





9i 


A Set 25 francs 




1 00 centimes 






BTo 1 £ 


Turkey 


1 piaster 
40 paras 





2.1 


A Set 115 piasters 
BTo 1 £ 



WEIGHTS AND MEASURES. 



America, U.S. 



A Set 1 lb. 
B To 1 



\ 



Ih i Weights similar. 



Foot = 12 inclies English 



A Set 12 gallons, U.S. 
B To 10 gallons, English 



Austria 



Foot = 12.445 in. Eng. 



A Set 50 pfund 

B To 62 lbs. 

A Set 50 viertels 

B To 156 gallons 



WEIGHTS AND MEASURES. 
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Belgium 

Metre = 39.371 inches 



China 
Impl. foot 



The weights and measures of Belgium, 
France and Holland, are assimilated under 
the metrical system (see details under 
France), tlie nomenclature only differing, 
viz., Holland, the pond is the kilogramme 
and the kunn is the litre ; Belgium, the 
livre is the kilogramme, and the litron is 
the litre. 



A 

B 
12.162 inches 

A 
B 



Set 100 catties or pounds 
To 133 pounds weight 



Set 10 
To 12 



taus 
gallons 



Denmakk 



Foot = 12.357 inches 



A Set 50 punds 

B To 55 lbs. 

A Set 50 viertels 

B To 85 gallons 



Germany 



A Set 50 pfund 
B To 53 lbs. 

Varying in States. 

A Set 50 viertels 
B To 80 gallons 



Italy A Set 50 rot olio 

B To 52 lbs. 
JFlorence foot = 11.94; inches 

„ Braccio = 22.978 A Set 10 barile 

B To 163 gallons 



Portugal 



A Set 100 arratel or pound 

B To 101 pounds 

A Set 10 almude (Lisbon) 10 (Oporto) 

B To 364 gallons 552 
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Prussia 



Foot = 12.357 inches 



Russia 



Foot = 13.75 inches 



Spain 



Foot = 11.13 inches 



Sweden and Norway 



Switzerland 

Berne 
Foot = 11.54; inches 



Turkey 



Pic = 26.8 inches 



A Set 50 pfund 

B To 51 lbs. 

A Set 10 eimer 

B To 151 gallons 

A Set 50 pounds or fuut 

B To 45 lbs. 

A Set 10 vedras 

B To 27 gallons 

A Set 50 libra 

B To 51 lbs. 

A Set 10 arobas or cantaros 

B To 35 gallons 

A Set 50 skalpund 

B To 48 lbs. 

A Set 50 kanne 

B To 29 gallons 

A Set 50 pfund 

B To 57 lbs. 

Varying in different Cantons. 

A Set 10 eimer 

B To 92 gallons 

A Set 50 rotolo 

B To 63 lbs. 

A Set 100 almud 

B To 115 gallons 



Any foreign denomination may be so converted ; having its value 
singly in English, multiply it say by 50, and having found its equiva- 
lent, set the constants on A Set 50 of any kind foreign 

B To = ? of given kind English. 



comparison and conversion. 69 

Comparison and Conversion of French (Metrical) and 
English Standards in detail. 

Length. 

Ex. : A Set P compare French standards on A 
B To ? with English standards on B 

A Set 76 miUim^tres 
B To 3 inches 

A Set 76 centimetres 
B To 30 inches 

A Set 76 decimetres 
B To 25 feet 

A Set 55 metres (unit of length) 
B To 60 yards 

A Set 11 decametres 
B To 120.3 yards 

A Set 11 ' hectometres 
B To 1203 yards 

A Set 50 kilometres 
B To 31 miles 

A Set 50 nijriametres 
B To 310.7 miles 

Note, — The metre is the unit of length, and = 39.3708 inches, or 
3.2809 feet. 

Solid. 

A Set 17 decisteres 
B To 60 cube feet 

A Set 23 steres (unit = cube metre = 35.314 
B To 30 cube yards cube feet.) 

A Set 23 decasteres 
B To 300 cube yards 



to the slide rule. 

Weight. 

A Set 1000 milligrammes 

B To 15.4 grains 

A Set 100 centigrammes 

B To 15.4 grains 

A Set 10 decigrammes 

B To 15.4 grains 

A Set 100 grammes (unit) 15.434 grains troy 

B To 1544 grains 

A Set 20 decagrammes 

B To 7. ounces avdp. 

A Set 50 decagrammes 

B To 16.1 ounces troy 

A Set 20 hectogrammes 

B To 70.5 ounces avdp. 

A Set 50- kilogrammes = 2 lb. 3 oz. 4 J dr. avdp. 

B To 110.3 lbs. avdp. 

A Set 10 myriagrammes 

B To 220.6 lbs. avdp. 

A Set 50 quintals ^- 1 cwt. 3 qrs. 24^ lbs. 

B To 98.4 cwts. 

A Set 61 millierbar = 9 tons. 16c wt. 3 qrs. 12 J lbs. 

B To 60 tons 

Solid. 

A Set 410 cube centimetres 

B To 25 cube inches 

' A Set 85 cube decimetres 

B To 3 cube feet 

A Set 23 cube metres = 35.314 cubic feet 

B To 30 cube yards 
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Capacity. 

A Set 1000 millitres 
B To 61 cubic inches 

A Set 100 centilitres 
B To 61 cubic inches 

A Set 10 decilitres 
B To 61 cubic inches 

A <5»f KH ( litres, unit of liquid capacity. 

A Dec ou ( a cubic decimetre = 61.02379 cubic ins. 

B To 88 pints 

A Set 5 decalitres 
B To 11 gallons 

A Set 2 hectolitres 
B To 44 gallons 

A Set 2 kilolitres 

B To 440 gallons (1 kilontre=- 35.3147 cubic feet) 

A Set 23 myrlalitres 
B To 301 cubic yards 

Surface. 

A Set 50 centiares 
B To 60 square yards 

Set 10 ares (nnit) H"? !|^o kqqT*"* a 

^ ''1= 119.5991 square vards 

B To 1196 square yards 

A Set 20 ares 

B To 80 square rods 

A Set 49 decares 

B To 12 square acres 

A Set 30 hectares 
B To 74-2 acres 



A 



72 the slide rulk, 

Avoirdupois. 

A. Set 53 grammes 

B To 30 drachms 

A Set 83 grammes 

B To 3 ounces 

A Set 50 kilogrammes 

B To 110-3 pounds 







Troy. 


A 

B 


Set 
To 


26 grammes 
400 grains 


A 

B 


Set 
To 


31 grammes 
20 dwts. 


A 
B 


Set 
To 


311 grammes 
10 ounces 


A 
B 


Set 
To 


30 kilogrammes 
80 lbs. 



Systeme Usuel. 

A Set 100 pieds ^ Set 10 toises 

B To 109 feet To 66 feet 

A Set 10 livres, 500 grammes each 

B To 11 lbs. avdp. 

A Set 20 livres 

B To 27 lbs. troy 

A Set 8 lieues poste 

B To 5 miles 



Reduction of Quantities and Prices (on A and B). 

A Set 5 Below £ cost per ton. 

B To 5 Find Shillings per cwt. 
Ton. ( 

A Set 28 Below £ cost per ton. 

>B To 3 Find Pence cost per lb. 



Cwt. < 



Lb. 



^A bet 28 

B To 6 

A Set 7 

B To 15 

A Set 28 

B To 3 

A Set 4 

B To 10 

A Set 8 

B To 12 

A Set 7 

B To 10 

A Set 7 

B To 6 

(A Set 4 

B To 5 

A Set 20 

B To 15 



REDUCTION, ETC. 

Below £ cost per cwt. 

Find Shilliugs per lb. 

Below £ cost per cwt. 

Find Pence per lb. 

Below Shillings cost per cwt. 

Find Pence per lb. 

Below £ cost per cwt. 

Find Shillings per stone 14 lbs. 

Below Shillings cost per cwt. 

Find Pence per stone 14 lbs. 

Below £ cost per cwt. 

Find Shillings per stone 8 lbs. 

Below Sliillings cost per cwt. 

Find Pence per stone 8 lbs. 

Below £ cost per lb. 

Find Shilliugs per oz. 

Below Shillings cost per lb. 

Find Pence per oz. 
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A Set 20 Below Shillings per score. 
Score. )b To 12 Find Pence each 



,^^ [A Set 25 Below Shillings per 100 

per lUU I B Tq 3 Ymd Pence each 

pr.stone r A Set 7 Below Shillmgs per stone 14 lbs. 

14 lb. I B To 6 Find Pence per lb. 

pr.stone r A Set 4 Below Shillings per stone 8 lbs. 

8 lb. ( B To 6 Find Pence per lb. 

Gross, r A Set 60 Below Shillings per gross (144) 

144. (.B To 5 Find Pence each 

E 
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' A Set 8 Below £ cost per acre. 

B To 1 Find Shillings per square rod. 

A Set 4 Below £ cost per acre. 

B To 6 Find Pence per square rod. 



Acre. { 



A Set 123 Below £ cost per acre. 

B To 6 Find Pence per square yard. 

Square J A Set 20 Below Shillings cost per square rod. 

rod. t B To 8 Find Pence per square yard. 

Load j A Set 6 Below £ cost per load 40 bushels. 

40 bush. I B To 3 Find Shillings per bushel. 

p. . (A Set 40 Below Shillings per quarter. 

(Quarter j ^ ^^ 5 Ymd Shillings per bushel. 

Sack ^ A Set 42 Below Shillings per sack (168 lbs). 

168 lbs. i B To 36 Find Pence per gallon (7 lbs.) 

Sack I A Set 40 Below Shillings per sack (280 lbs.) 

280 lbs. I B To 12 Find Pence per gallon (7 lbs.) 

-p,, (A Set 45 Below Shillings per sack. 

J^iour. \g .pQ g Ymd Pence per 4 lb. loaf. 

^. C A Set 70 Below lbs. of flour used 

l^lour. ^g ^^ QQ j,.^^ lbs. of bread made. 

Barrel r A Set 12 Below Shillings per barrel (36 gals.) 

36 gals. I B To 1 Find Pence per quart. 

A Set 55 Below £ expended per year. 

B To 3 Find Shillings per day. 

£ per A Set 35 Below £ per year. 



year 



B To 23 Find Pence per day. 

A Set 13 Below £ per year. 

^B To 5 Find Shillings per weeL 



A 


Set 


35 


B 


To 


31 


A 


Set 


55 


B 


To 


60 


A 


Set 204 


B 


To 


14 


A 


Set 175 


B 


To 


144 


A 


Set 


6 


B 


To 


79 


A 


Set 


4 


B 


To 


5 


A 


Set 


39 


B 


To 


20 


A 


Set 


20 


B 


To 


12 


A 


Set 


7 


B 


To 


2 


A 


Set 


93 


B 


To 


24 


A 


Set 


67 


B 


To 


13 


A 


Set 


40 


B 


To 


11 


A 


Set 


1 


B 


To 


5 



»> 
»> 

a 
it 

i* 
>» 

>> 



REDUCTION, ETC. 76 

Troy and Avoirdupoise reduced (on A and B). 

Orains. 

Below Troy dwts. of 24 each. 

Find Avdp. drachms 27.344 

Below Troy ounces 480 

Find Avdp. ounces 437.5 

Below Troy ounces 480 

Fmd Avdp. lbs. 7000 

Below Troy lbs. 5760 

Below Avdp. lbs. 7000 

Below Troy lbs. 5760 

Find Avdp. oz. 437.5 

Jewellers' Weights. 

Below Troy grains 
Find Carat grains 

Gold, Silver, and Coinage (on A and B.) 

Below Mint price in pence for standard gold, 
934.5 pence per oz. 

Find number of grains weight 

Below shillings per oz. troy 
Find pence price per dwt. 

Below shillings per oz. troy 
Find the carats fine, &c. 

Bank price in £ for standard gold 
Number of oz. troy 

Weight in Coins. 

Dwts. troy Set 9 oz. Set 3 lbs. troy 

No. of sovs. To 35 sovs. To 140 sovs. 

Dwts. troy Set 2 Oz. troy 

Shillings To 11 Shillings 

Oz. avdp. Set 1 lb. avdp. 

Bronze halfpence To 80 Bronze halfpence. 
E 2 
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Super. Measure, whole price in Shillings found (on A and B), 
Dimensions, feet long, and feet broad. 



)) 



inches 



>» 



inches 



i» 



The following method of pricing supers, will be found very expe- 
ditious and useful. 



%.^ • 

s^l 

1 

2 

2J 
3 

3i 

4 

5 

5J 
6 

6i 

7 

7i 
8 

8J 
9 

9i 
10 

lOi 
11 

Hi 
12 

15 

18 

21 

24 

30 

36 

42 



•-< tt*: 

O 08 o 

240- 
160- 
120- 
96- 
80- 
68-4 
60- 
63-2 
48- 
43-6 
40- 
37- 
34-2 
32- 
30- 
28- 
26- 
25- 
24- 
22-8 
21-8 
20-8 
20- 
16- 
13-2 
11-42 
1 • 
8- 

6-66 
6-72 



•2 
•6 
•2 



rJi 



00 



© l-H 

o ^ 

1^ 



o 

CD 
g 

® 

^ -♦* 
o a> 

<1pq 



i 
£ 
1 
14 

2 

^ 

3 

3i 
4 

4i 
5 

5i 
6 

6i 

7 

lOJ 
11 

^i* 

12 
16 
18 
21 
24 
30 
36 
42 



« tc-2 

O 08*3 

12- 
8- 
6- 
4-8 
4- 

3-42 
3- 

2-66 
2-4 
2-18 
2- 

1-85 
1-71 
1-6 
1-6 
1-41 
1-33 
1-26 
1-2 
1-14 
1 
1 
1 



09 
04 



•8 

•66 

•671 

•6 

•4 

•333 

•286 









OQ 



'^ o 



DQ 



-I 



s o 

o « 

HOD 



4/ 

•c 

III 
1 
li 

2 

3 

3* 
4 

4i 
6 

•5J 
6 

H 

7 

n 

8 

8i 
9 

9* 
10 

lOJ 
11 

Hi 

12 
16 
18 
21 
24 
30 
36 
42 



O 03 o 

1728- 
1150^ 

864- 

690- 

676- 

492^ 

432- 

362- 

346-6 

316- 

288- 

266- 

246-24 

230- 

216- 

204- 

192- 

182- 

172-8 

163- 

156- 

150- 

144- 

116-2 
96- 
82-32 
72- 
67-6 
48- 
41-6 



•4^ 
00 

be 



|.sl 

® S c 

»t3 " - 



OQ 



OD 



o 

p< 



o 
© Q 

O w,'g 

©-^ p. 

^ ^^ 



CO 

© 
© 



© 

OD 

C5 o 
o % 

<1pq 



7irf. 



JEr. ; What will 
20 X 40 cost at 
per square yard ? 

GP 
A 32 40 

B 20 £26 

answer. 



Bx. : What will 
16X9 cost at 2id. 
per foot ? 



A 
B 



GP 

4-8 
9 



16 

285. l^d. 
answer. 



JSr.; What will 60X40 
inches come to at 7id. 
per square foot ? 

GP 

A 230 60 

B 40 85. Sd. 

answer. 
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SIMPLE TJNTEREST FOR DAYS, WEEKS, MONTHS, AND 

YEARS, 

At any rate per cent., and for any principal. 

The most unwieldly Interest Tables published are limited, com- 
pared with the range of the Slide Rule in working such questions ; 
as a check upon such calculations its assistance is invaluable, for 
although, owing to the minuteness of the divisions on so small an 
instrument, the lower fractional parts are sometimes difficult to read, 
the correctness of the work is at once tested without labour or a 
chance of error. Almost any rate may be obtained by doubling the 
result of some one of the following, as twice the answer of 3J =7 
per cent., &c. Or by halving the gauge point for any rate given 
below, we find a new one for double that rate. 

General Formula. 

A To the gauge point for rate Below the principal 

B Set the given time Find the interest (see examples). 

Si^TLl Shillings ShiUings Shillings £ 



Bate per 
cent. 



2 4- 
3— 

3 



t 



3i- 

3 

8f 

3 

3 

3 



A 

4 



i 



4 i 

4i- 

4 

4 h 

4 f 



a. 

8 



Gauge Point Gauge Point Gauge Point Gauge Point 
for days. for weeks. for months, for years. 



Rate per 
cent. 



4i- 



No.l. 

910- 
730- 
602- 
580- 
561- 
540- 
522- 
503- 
486- 
470- 
455- 
442* 
480- 

417- 
405- 
395- 
384- 



No. 2. 

180- 
104- 
86-5 
83* 
80- 
77-2 
74 2 
72- 
69-2 
67-5 
65- 
63-5 
61] 
59-5 

57-7 
56-5 
55-5 



No. 3. 

30- 

24- 

20- 

19-2 

18-5 

17-8 

171 

16-5 

U' 

15-5 

15- 

14-5 

141 

13-6 

13-3 

12-9 

12-6 



No. 4. 

50- 
40- 
83-2 
32- 

30-7 

29-6 

28- 

27-6 

26-6 

25-6 

26- 

24-2 

28-4 

22-8 

22-2 

21-6 

21 



1 


2 




1 


^^^ 


4 


9 




8 






1 




a 


6. 




8 






^ 




4 


Z 




8 




1 




8 




— 


i 


* 


% 




-J 



2 
3 



4 



- f 



Interest 
shown in 



\ Shillings ShiUings 



Shillings 
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Interest 
shoMol 



^i Shillings Shillings Shillings 



S. 

L 
8 



X 

4 



8 



Bate per 
cent. 



4 I 

5 

5 i 

5 i 

5i 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

7- 

7 

7 

7 

7 

7 

7 

7 

8- 

8 



i 

4 
i 
8 



i 



4- 



2 

8 



i 



1 

8 



8i- 

8 

Si- 



SL 
8 



i 



8 

8 i 

9 

9 
9 
9 

ft* 
9 
9 
9 
10 



i- 



4 



7. 
8 



Oauge Point 
for days. 

No. 1. 

875 
865 
856 
847 
840 
382 
324 
817 
810 
804 
298 
292 
286 
280 
276 

271 
265 
260 
25G 
252 

247 
243 
239 
235 
231 
227 
224 
222 
219 
215 
212 
208 
205 
208 
200 
198 
195 
192 
190 
187 
185 
182 



Gauge Point Oaoge Point 
for weeks. for months. 



No. 2. 

58-2 
52- 
51- 
42*4 

487 

47-3 

46-4 

451 

44*2 

43*2 

42-3 

41-5 

40-8 

40- 

892 

385 

37 7 

87- 

86 5 

85-8 

35-2 

34-6 

340 

83 5 

88 

325 

82-4 

81-5 

31- 

30-5 

30- 

29-6 

29-3 

28-75 

28 5 

28- 

25 7 

27 3 

27 

26-6 

26-3 

26- 



No. 8. 

12-2 
12- 

12-7 

11-4 

11-2 

109 

106 

10-4 

102 

10- 

9-8 

9-6 

9-4 

9 22 

91 

8-9 

8-7 

8-55 

8 42 

8-3 

8-2 

8 

7-9 

7-7 

7-6 

7-5 

74 

7-26 

72 

706 

6 95 

6 85 

6 8. 

6 66 

66 

6-5 

64 

6-32 

6 25 

616 

61 

6- 



Gauge Point 
for years. 

No. 4. 

20 46 
20- 
19-6 
19- 

18-7 

18-2 

17-8 

17-4 

17i 

16 6 

16-8 

16- 

16-7 

15 4 

151 

14 8 

14-5 

14*24 

34- 

13-8 

185 

13*32 

13 

12*8 

127 

12 44 

12*3 

121 

119 

11-76 

11 6 

11*4 

118 

111 

10 95 

ia8 

10 65 
10 5 
10 4 
10 23 
101 
10* 



Bate per 
cent 



i 

— i 
i 

— i 



-i 
i 

-i 



-i 
i 




-i 

i 

-i 



8 



t 



■i 



8 
4 



7 



i 

7' 



8 



9 



10 



Interest J 
shown in) 



Shillings 



Shillings 



Shillings 
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Sx. (from Column 1) : 
at 3| per cent. 

,, for 3, 



What is the interest on £18 for 55 dajs 

£48 

5.6*. = h>. 7id. 

Tlie advanlase of tlie Slide Rule is that the interest on all sums 
ii sLown for llie number of dajs ouce set to G P for any rale, 
thus : for the above rate 

A 470 Ifelow £30 £43 £60 

B '**' 55 Find 3.5*. 5«. 7». 

Ex. ffrom Column S for Weeks) : What is the interest ou £65 for 

40 weeks ac 3J per cent. 

A £65 ■ Set 73 G P for 3f per nciit. 

B 36.11 To 40 weeks 

Ex. (from Column 3 for Months) : What is the iiiterest ou £55 Tor 
9 months at 3|^ per cent. 

A Set 19.2 GP for 3^ per cent. £55 

B To 9 months 25.78 

H 

To those who adopt tlie Slide Rule for interest calculations it is 
recommended to affix to tiiis page decimal tables of weeks, months 
and days, which can be formed on the Rule aud copied easilj, as 

A Decimals on A 1 Set 

S To daja in a week on B 7 To 



B NuMBEB OP DlTS, 1 

[IE SAME Day in amy < 
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COMPOUND INTEREST. 









Rate per cent. 








Years. 


^ 3. 


4 


4y 


6 


H 


« ^ 


Tears 


I 


1-0300 


1-0400 


1-0460 


1-06 


1-055 


1-06 


1 


2 


1*0609 


10816 


1-0921 


1-1025 


1-1131 


1-1236 


2 


3 


1-0927 


1-1248 


1-1411 


1-1576 


1-1742 


1-191 


3 


4 


11255 


1-1698 


11925 


1-2116 


12390 


1-2625 


4 


5 


1-1592 

• 


1-2166 


1-2462 


1-2763 


1-307 


1-3382 


5 


6 


1-1940 


1-2663 


1-3023 


1-3401 


1-3788 


1-4185 


6 


^ S 


1-2298 


1-3159 


1-3609 


1-4071 


1-4647 


1-5033 


7 


8 1 


1-2668 


1-3685 


1-4221 


1-4771 


1-536 


1694 


8 


9 1 


1-3047 


1-4233 


1-4861 


1-6513 


1-6191 


1-6895 


9 


10 5 


1-3439 


1-4802 


1-5630 


1-6289 


1-7082 


1-791 


10 








By Slide Rule. 









Ea:. 1st. What will £550 amount to at compound interest in 4 
years at 5 per cent. 

A To 1.211 Find 668.5 £ amount required 

B Set 1 Above 550 

If for any term beyond the table, say 24 years, take some year by 
which it is divisible, and follow the series on the Rule, thus -. 

Ex. 2nd. £500 for 24 years at 5 per cent. 

A 1.477 £738.5 (8 ys.) 1091.4 (16 ys.) 1612.5 (24 ys. required) 
B 1 500 738.5 1091.4 

Ex, 3rd. What sum will amount to £432 in 8 years at 3 per cent, 
compound interest. 

A To 1.267 (3 per cent. 8 ys.) Below £432 

B Set 1 Find £341 sum required 

The limits of such a work will not permit the application of the 
rule to the wide range of financial operations, which would occupy a 
volume ; enoup;h has been shown to prove the value of its assistance 
to the accountant. For the conversion of stock, exchanges, annuities, 
continuous and terminable, insurance, &c. &c., the saving of labour 
will be appreciated, especially in the absence of tables, logarithms. 
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&c., as a few constants which may be pencilled on the back of the 
rule itself suffice for particular questions. 



Proportional Parts (on A and B). 

The great number of pro rata questions that occupy the attention 
of commercial men must render any expeditious method of solution 
welcome ; the peculiar applicability of tlie Slide Rule to such opera- 
tions as dividends on shares, profits on separate advances, &c. &c., 
can easily be tested, and by its use proportions of one or many parts 
can be instantly found without any arithmetical process. 

Ex, : Divide £80 in proportions of 2, 3, 5 = 10. 

A Below 2 3 5 parts Set 10 

B Find 16 24 40 £ To £80 

Ex, : Find the dividends at 8 per cent, on shares costing £35, 45, 
62.10, and 70. 

A Below £35 £45 £62.10 £70 Set 100 

B Find £2.8 3.6 5 5.6 To 8 per cent. 

JEr. ; The assets being £1 20 and the debts £140, 80, 75, 50 = 345, 
find the respective dividends. 

A Below £50 75 80 140 debts Set £345 

B Find £17.25 26 27.75 49 divds. To 120 

Further examples either of the simplicity or expedition of in- 
strumental proportions are unnecessary. 



E 3 



PART VI. 



SCIENTrPIC READINGS BY SLIDE RULE. 



CONVERSION OF THERMOMETRIC SCALES (on A and B). 

1. Reaumur to Fahbenheit. 

A Set 3 Read Reaumur on A ( Note, After complying with 
B ^^^ To 9 Read Fahrenheit on B I the conditions. 

Above zerOy Reaumur. Add 14.2 to the given degrees. 
Ea. : Convert 20® Reaumur to Fahrenheit. 

A Set 4 20 add 14.2 = 34.2 

B To 9 iVnswer l^ Fahrenheit 

Under zero, Reaumur, and \ Use the difference between the 
less than 14.2® given ) given degrees, and 14.2 

Ex. : Convert 7.1 Reaumur to Fahrenheit 

A Set 4 14.2 less TI 7.1 the difference 
B To 9 Answer IG** Fahrenheit 



Under zero, Reaumur, and | Deduct 14.2 from the given 
more than 14.2® given \ degrees. 



Ex, : Convert 16° Reaumur to Fahrenheit. 
A Set 4 legless 14.2 = 1.8 



B To 9 Answer 4^ Fahrenheit 
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2. Fahb£nh£1t and Ejsaumtjb. 

A Set 4 Read Reaumur on A C Note. After complying with 
B To 9 Read Fahrenheit on B C the conditions. 



J, T? I 1 -4. C Find, and use the difference 

Above zero. Fahrenheit \ l\ - j "^ j oo 

' ( the given degrees and 32 

JEx, : Convert 50® Fahrenlieit to Reaumur. 

A Set 4 Answer 8° Reaumur 

B To 9 60 less 32 = 18, the difference 

Below zero, Fahrenheit. Add 32 to the given degrees 



between 



Bx. : Convert 10® under Fahrenheit to Reaumur. 

A Set 4 Answer 18f® Reaumur 

B To 9 10 add 32 = 42, the *«»i 

3. Centigrade and Fahrenheit. 

Note. — The method is precisely as with Reaumur, the constants 
only differing. 

A ( Set 5 Read Centigrade on A r Note. After complying 

B ■^®** i To 9 Read Fahrenheit on B \ with the conditions. 

Above zero. Centigrade. Add 17^ to given degrees 

A Set 5 Below given degrees? added to 17.7 (sum) 

B To 9 Find the degrees of Fahrenheit (?) 

Under zero. Centigrade, \ Use the difference between the given 
and less than 17 J ) degrees and 179 . 

A Set 5 Below the difference (175-, l^ss the given degrees) 

B To 9 Find the degrees {above zero) Fahrenheit. 

"""t" «tSaSl' 1 ^-^-^ 1« from the given degrees. 

A Set 5 Below the given degrees ? less 17o ? 

B To 9 ' Find the degrees {below zero) Fahrenheit P 
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4. Fahrenheit and Centigrade. 

Note. — The method as with Fahrenheit and Reaumur, the constants 
only changed. 

A Set 5 Read Centigrade on A c Note, After complying with 
B To 9 Read Fahrenheit on B (. the conditions. 

Move zero, Fahrenheit. P*"<^' ."'"• ]>*« ^^^ Yt^^' ^^^'^'' ^^^ 
* i given degrees and 32. 

A Set 5 Find the degrees of Centigrade P 

B To 9 Above the difference between the given degrees and 32. 

Below zero, Fahrenheit Add 32 to the given degrees 

A Set 5 Find the degrees of Centigrade ? 

B To 9 Above the given degrees added to 32 (sum). 

5. Centigrade and Reaumur. 

Compared scales of Centigrade and Reaumur may be at once 
formed complete, without the conditions necessary to convert either 
to Fahrenheit. 

A Set 5 mi ( Below degrees Centigrade on A •% or vice 
B To 4 ®^ [ Read degrees Reaumur on B ) versa. 



SPECIFIC GRAVITY (on A and B). 

To find the Sp. Qr. op any Body. 

A Set the weight lost in water Below 1000* sp. gr. of water 
B To the whole weight. Find ? sp. gr. of substance. 

Ex. : A cubic foot of cast iron weighing 454 lbs., loses 62.5 lbs. 
when weighed in water. Required its sp. gr. 

A Set 62.5 lbs. loss in water Below 1000 

B To 454 „ whole weight Find 7271 sp. gr. 

Having the contents in cubic feet , and sp. gr. of substance, to find 
the weight in lbs. avdp. 

A Set 7271 sp. gr. cast iron. Find 454 lbs. avdp. 

B To '016 constant Above (say) 1 cubic foot. 



ACCELERATED MOTION. B6 

Having the contents in cubic inches, and sp. gr. of substance, to 
find the weight in lbs. 

A Set 7271 sp. gr. cast iron. Find 454 lbs. 

B To 27*73 constant Above (say) 1728 cubic inches. 



A 


Set 


B 


To 


A 


Set 


B 


To 


A 


Set 


B 


To 


A 


Set 


B 


To 



UNIFORM MOTION (on A and B.) 

1 Below miles per minute 

88 Find feet per second. 

15 Below miles per hour 

22 Find feet per second. 

5 Below miles per hour 

440 Find feet per minute. 

23 Below miles = 5280 feet 
20 Find knots = 6075-8 „ 



ACCELERATED MOTION. 



1st. — To find the space in feet fallen through in any given number 
of seconds by any heavy body (on C and D). 

Note. — The whole space fallen through, is as the square of the 
seconds occupied in falling, X by 16*1. 

Ex. : A stone dropped from a cliff is observed to be four seconds 
falling. Required tne height. 

C Set 400 Find 257 feet Find height in feet 

D To 5 Above 4 seconds. ^^ Above any seconds descent- 

2nd. — ^To find the velocity acquired during any given second of a 
body's descent (on A and B). 

Note. — The spaces passed through for each second are as any 
given second of the descent doubled, less 1 and X 16*1. 

Sx. : Through what space in feet will a body fall during the seventh 
second of its descent. 

7 + 6 = 13 

A Set 16 Find 209 feet during the seventh second 

B To 1 Above 13, double of 7, less 1. 
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3rd. — To find the velocity acquired at the end of the time due ta 
the height from which a body falls. 

Note. — ^The velocity acquired at the end of the time is direct as 
1, 2, &c., and the seconds X 32*2. 

Ex. : What velocity will a falling body acquire at the end of eight 
seconds ? 

A Set 32 Find 257 feet velocity at end of that time. 

B To 1 Above 8 seconds. 



PROPORTIONS OP SPHERES. 

SURFACE. 

Pind surface in square super 
Above diameter of sphere. 

SOLIDITY. 

Pind cubic contents 
Above diameter of sphere. 

SIDE OP EQUAL CUBE. 

Pind side of equal cub© 
Above diameter of sphere. 

LENGTH OP EQUAL CYLINDER. 

Pind height of equal cylmder 
Above diameter of sphere. 

WEIGHT OP WATER IN LBS. AVDP. IN ANY SPHERE. 

C Set Diam. Find lbs. water contained 

D To 7.26 Above diameter of sphere in inches. 



c 


Set 


50 


D 


To 


4 


C 


Set 


Diam. 


D 


To 


4.37 


A 


Set 


4 


B 


To 


5 


A 


Set 


4 


B 


To 


6 



FORCE OF WIND ON PERPENDICULAR SURFACE. 

C Set 12.3 Find force in lbs. on each sq. ft. 

D To 50 Above miles per hour of current. 



WATER. 87 

TRAVELLING OF SOUND. 

A. Set 14 Below seconds after report 

B To 3 Find miles distant. 

A Set 8 Below seconds after report 

B To 3000 Find .yards distant. 



VIBRATIONS OF PENDULUMS. 

C Set 39.14 Find inches length 

D To vibrations per minute. Above 60 

or 
S (Inv**.) 39.14 \ . Table of inches length on S Inv'. 

D 60 i ® I « vibrations per minute on D. 



WATER. 



Supply op Water prom Rainpall (on A and B). 

In Symon's Register of Rainfall for 1865, the following formula 
is given : — 

Gallons daily \ Area in ) Inches available 

supply ) * sq. miles J Annual rainfall. 

By the Slide Rule, the supply from any amount of ramfall over 
any area is instantly tabled. 

General Rule. 
A To the G P 2.5 Below afty inches annual rainfall 

B Set the area in sq. miles. Find a number, to which add 5 ciphers, 

showing the gallons daily supply. 

JSx. : From an available area of 21 sqiiare miles, with an annual 
rainfall of 15 inches, find the supply in gallons daily. 

A Set 2*5 Below 15 in. rainfall 

add 5 ciphers 

B To 21 sq. miles Find 12,600,000 gallons daily. 

Or for Rainfall per Acre : 
A Set 8 Below any inches annual rainfall. 

B To 500 Find gallons daily per acre. 
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Force op Water. (C and D). 

When the velocity is given in feet per second. 
15 Set 1 Find the force in lbs. per sq. ft. (deduct ^" part) 

D To 1 Above the velocity in feet per second. 

Ex. : The velocity being 9 feet per second, required the force in 
^bs. on an area of 6 square feet. 

C Set 6 square feet. 486, less ^V = 474 lbs. 

D To 1 9 feet. 

Velocity given in miles per hour. 
C Set 2.1 Find the force in lbs. per square foot. 

D To 1 Above the velocity in miles per hour. 

Ex. : Required the whole pressure in lbs. on an area of 6 square 
feet, velocity being 4 miles per hour. 

C Set 2.1 33-3 lbs. per foot X 6 = 199.8 lbs. 

D To 1 4 



Pressure of Water. (on A and B). 

Vertical Pressure. 

Lbs. per square foot. 

A Set 500 Find the pressure per square foot in lbs. 

B To 8 Above any depth in feet. 

Any area in square feet, cwts. pressure, to depth in feet. 

A Set the depth in feet Find cwts. pressure 

B To 1*8 Above any area in square feet. 

Any area in square feet, tons pressure, to depth in feet. 

A Set depth in feet Find tons pressure 

B To G P 36. Above any area in square feet. 

Ex. : The depth being 20 feet and area 100 square feet, find the 
number of tons pressure. 

A 20 56 tons 

B G P 36 100 square feet area. 
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Lateral Pressure, 

A Below \ depth. . To 36 

B Find tons lateral pressure ^ ' | Set ? area of side, ft. X ft. 



Overshot Waterwheels. 
To find the horse power. 
1st. Cube tlie radius of the wheel in feet. 
2nd. Pind the square root of cubed number. 
3rd. Find the square feet area in cross section of the stream. 
(All very simple operations by the Slide Rule). 

General Rule. 

A Find the horse power. ( Set the sq. root (No. 2). 

ISD. 



•I 



B Above square feet area (No. 3)- "' ( To 6.5 G P 

Ex. : An overshot wheel is 30 feet diam., section of stream 
6 square feet, required the horse power. 

Ist. C Set 15 radius. Find 3375 { ""^T^^Tkr"^ '^'''' 

-r^ «, , . , , I on JJ IS 60. 

D To 1 Above 15 

Then: 

A Find 53.6 horse power. Set 58 sq. root (No. 2). 

B Above 6 square feet area. To 6.5 G P 



Pumps. 



The handle of a pump is 60 inches long, the bucket arm is 21.5 
inches, and the hand stroke 13.5 inches, required the bucket stroke. 

A Find 7.6 in. bucket stroke (a) To 13.5 the hand stroke 

B Above 21.5 the bucket arm. Set 38.5 differ, of length. 

With a six-inch barrel, working at 20 feet depth, required the 
weight of water and gallons lifted. 

C Set 20 feet. Find 24.5 gall. = 245 lbs. 

D To 5.4 G P Above 6 in. diameter. 
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Power required to lift {same Example), 

A Find 123 lbs. power req^. Set 245 lbs. lift 

S (Inv«*). Above 38.5 lone arm. To 21.5 bucket arm. 

With a handle 60 inches in length, required the place of the 
fulcrum for a stroke of 15 inches, the potcer making 25 inches stroke. 

To 25 add 15 = 40, sum of strokes. 

A Find (21.5 ins. Ful.) Find 38.5 Set 60 the length. 

B Above 15 Above 25 To 40 the sum of strokes. 



Pumping Engines (on C and D). 

To find the required diameter of a steam cylinder (at 10 lbs, effec- 
tive pressure per inch) for a pump of any diameter, and at any yards 
deep. 

Note. — The constants given for each diameter of pump, when 
once set on the Rule, form tables of yards deep on C, 

and of diameter of steam cylinder on D, thus : 

C / The given constants \ Below any No. of yards deep on C 

D ® I for any dia. of pump i Find the req**. dia. of steam cyl. on D. 

Ex. : Required the diameter of a steam cylinder (at 10 lbs. effec- 
tive pressure) to work a 12-in. pump, 40 yards deep. 

C Set 22^ Below 40 yards deep. 

D To 20 J Find 27 in. diam. of steam cylinder required. 

Diameter of pump in inches ... 3 

Below any No. of yards deep... on C Set 87 
Find diam. of steam cylinder on D To 10 

Diameter of pimip in inches ... 10 

Below any No. of yards deep... on C Set 20 
Find diam. of steam cylinder on D To 16 

Diameter of pump in inches ... 17 

Below any No. of yards deep... on C Set 50 
Find diam. of steam cylinder on D To 43 

Diameter of pump in inches ... 24 25 26 27 28 29 30 

BelowanyNo. of yards deep... on C Set 22 20 25 20 40 16 14 
Find diam. of steam cylinder on D To 40 40 46 43 63 40 40 



4 


5 


6 


7 


8 


9 


50 


82 


22 


10 


49 


26 


10 


10 


10 


25 


20 


16 


11 


12 


13 


14 


15 


16 


26 


22 


19 


26 


20 


49 


20 


20 


20 


25 


24 


40 


18 


19 


20 


21 


22 


23 


20 


15 


40 


22 


20 


30 


27 


25 


43 


36 


36 


46 
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Note. — ^The above constants are all calculated to 10 lbs. per inch 
effective pressure ; but when it is required to find at greater or less 
pressure than that, invert the Slide to D, and taking the example 
given above. 

S (Inv**). Set 10 lbs. Below any other given pressure 

D To 27 diam. at 10 lbs. ) j.^^ ^^^ j^^ ^^^^^^ 

pressure. ) * 

as 

S (Inv**). Set 10 Below (say) 7 lbs. pressure (same pump) 

D To 27* Pind 32.4 ins. req''. diam. at 7 lbs. 



Weight and Volume op Water (on A and B, and C and D.) 

Below cubic inches of water 
Find ounces troy. 

Below cubic inches of water 
Find lbs. troy. 

Below cubic inches of water 
Find oz. avdp. 

Below cubic inches of water 
Find lbs. avdp. 

Below cubic feet of water 
Find cwts. 

Below cubic feet of water 
Find tons. 

Below cubic yards of water 
Find tons. 

Below cylindrical inches of water 
Find oz. avdp. ' 

Below cylindrical inches of water 
Find lbs. avdp. 



A 


Set 


19 


B 


To 


10 


A 


Set 160 


B 


To 


7 


A 


Set 


26 


B 


To 


15 


A 


Set 416 


P 


To 


15 


A 


Set 


97 


B 


To 


54 


A 


Set 


36 


B 


To 


1 


A 


Set 


4 


B 


To 


3 


A 


Set 


22 


B 


To 


10 


A 


Set 350 


B 


To 


10 



92 THE SLIDE RULE. 

A Set 20 Below cylindricai feet of water 

B To 13 Find cwts. 

A Set 46 Below cylindrical feet of water 

B To 1 Find tons. 

A Set 30 Below spherical inches of water 

B To 15 Find oz. avdp. 

A Set 160 Below spherical inches of water 

B To 3 Find lbs. avdp. 

A Set 31 Below spherical feet of water 

B To 9 Find cwts. 

C Set 34 Below lbs. weight of water, 1 foot deep 

D To 10 Find diameter of cylinder in inches. 

C Set 8 Below cubic feet, at 1 foot deep 

D To 38 Find diameter of cylinder in inches. 

C Set 6.5 Below gallons in 3 feet length 

D To 8 Find diameter of pipe in inches. 

A Set 100 Below gallons 

B To 16 Find cubic feet. 



CASK GAUGING (on C and D). 

Casks are gauged as cjL'nders, to which they are approximated, 
by finding a mean between the head and bung diameters. There are 
several methods, but the following simple rule answers all practical 
purposes, viz. : To find the mean diameter. 

Multiply the difference between the head and bung diameters by 
•63, and add the product to the head diameter for a mean diameter, 
thus : — 
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Greneral Rule. 

C Set the length in inches Find the gallons content 

D To * G P 18.79 Above the mean diameter, ins. 

Ex. : A cask is 40.7 ins. length. 

33.6 bung diameter V __ ,. , „,„ . 
25.8 head diameter } *^^'«' "^"^^'^"^ ^^-^ "'^- 

Difference 8.8 X.63 r= 5.5, add to head dia. 31.3 
C Set 40.7 Find 111 gallons content 

D To 18.79 GP Above 31-3 mean diamr. 



BUILDERS' TONNAGE OF SHIPS (on C and D). 

C Set the length in feet.f Find tons 

D To 13.75 Above breadth of beam. 

Ex. : A vessel is 300 feet long, 30 feet beam, required the builders' 
tonnage. 

C 300 feet. 1400 tons. 

D 13.75 30 feet beam. 



RATIO, SPEED, AND POWER OF STEAM-SHIPS 

(on A and B). 

Ratio. 
A Set immersed section Find the ratio 

B To the power. Above the cude } of the speed. 

Speed. 
A Set immersed section Below the ratio 

B To the power. Fuid a No., y of which = speed.J 

POWEE. 

A Set immersed section. Find the power 

B To the ratio. Above the speed. 

* The square root of cylindrical inches in a gallon. 

t Between perpendiculars. 

i The cube and ctibe root can both be found on C and D. See rule 6, page 10. 
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AGRICULTURAL. 



LAND MEASURE (on A and B). 

A great amount of labour is saved in casting areas by the use of 
the Slide Rule, as it answers for all dimensions, whether taken in 
chains, yards, feet, perches, &c. 

General Rule. 

A To Gauge Point (divisor) Below the breadth 

B Set the length Find the contents. 

E:v.: Required the area when 8.50 chains by 4.70. 

A Below 4.70 breadth i f f '^^ 10 G P 

B Find 4 acres. "^'^M Set 8.50 length. 

N'ote. — In the following forms the Gauge Points on the ri^ht hand 
are for Triangles, the whole base and perpendicular being given ; the 
Gauge Points or common divisors are doubled for the area of triangles. 



Measure in Chains and Links, to find Acres. 

For 
Trianf2:Ic8. 

A Set G P 10 Below chains broad (G P 20) 

B To chains long Find acres content. 



Measure in Perches, to find Acres. 

A Set G P 160 Below perches broad (320) 

B To perches long Find acres. 

Measure in Yards, to find Acres. 

A Set G P 4840 Below yards broad (9680) 

B To yards long find acres. 



agrioultural. 95 

Measure in Yards, to pind Perches. 

For 
TrianglM. 

A Set G P 30.3 Below yards broad (60.5). 

B Tc yards long Find perches. 

Measure in Links, to find Perches. 

A Set G P 625 Below links broad (1250) 

B To links long Find perches. 

Measure in Feet, to find Perches. 

A Set G P 272.2 Below feet broad (544.5^ 

B To feet long Find perches. 

Measure in Miles long, Yards wide, to find Acres. 

A Set 11 Below yards wide 

B To 4 Find acres per mile length. 

A Set 1 Below chains wide 

B To 8 Find acres per mile length. 

Note. — By inverting the slide to A, a table of yards wide and 
yards long, equal to 1 acre area, is found. 



A Set 4 

S Inv«». To 1210 ^""^^^ 



Yards wide on A 
. Yards long on S Inv^, 



[=1 acre. 



Reducing Scales. 



A Set 1 Below chains and links A Set 50 Below links 

or 

B To 66 Head feet. B To 33 Read feet 

A Set 24 Below links A Decimal parts of a link Set 1 

B To 190 Read inches. B Value in inches. To 7.92 



Decimal Values of Bods in an Acre, and vice versa, 

A Line of decimal parts, as .25 dec. (To 1 

B Value in rods 40 rods, &c. ^^^ [ Set 160 rods. 
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MALT GAUGING. 



Instead of the old method of gauge points, requiring constant 
practice, fixed numbers are given, which make the proportions of 
each question evident, and they can be used without hesitation or 
chance of error. The contents are calculated to 10 inches deep; the 
result being multiplied by one tenth of the actual depth in. inches, 
the whole contents are instantly found. 

Note. — Find the square inches in area of the cistern ; if square, by 
multiplying length and breadth on A and B, then — 

General Rule for Squaee Cisterns (on A and B). 

A Set 9 bushels Find the bushels to each 10 ins. deep 

B To 2000 sq. inches area Above any number of sq. ins. area. 

Ex. : A square cistern of malt is 32 inches deep, its sides being 
84 and 60 inches, find bushels. 

84 X 60 = 5040 inches area. 

A To 9 Find 22.72 bushels, at 10 inches deep 

B Set 2000 Above 5040 

and to multiply 

A Q«4. Q o / One-tenth of Find 72.7 bushels, whole contents 

A bet ^-^ I actual depth 

B To 1 Above 22.72 

The detail of the simplest operation seems long, while three or four 
seconds suffice to complete the above work by the Slide Rule. 

When the length and breadth are given in feet and the depth in 
inches — 

A Set 13 bushels at 10 in. deep Find bushels to each 10 in. deep 
B To 20 square ^^^ area Above any square ^^^ area. 

Ex. : A cistern 32 inches deep, sides 7x5 feet = 35 sq. ft. 

A Set 13 bushels Find 22.7 bushels X 3.2 = 72.7 bushels conts. 
B To 20 Above 35 feet area given. 
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Bound Cisteens (on C and D). 

Diameter and depth in inches. 

C Set 10 bushels Eind bushels to each 10 inches deep 

D To 53 in. dia. Above an^y diameter in inches, 

Ex.: A cistern is 32 inches deep, and 60 inches diameter; re- 
quired contents. 

C Set 10 Find 12.75x3.2 48 bushels 

D To 53 Above 60 inches diameter. 

With diameter mfeet^ and depth in inches. 

C Set 25 bushels To find bushels at 10 inches deep 

D To 7 feet Above any diameter in inches 



WEIGHT OF HAY IN STACKS. 



To find the weight of hay in a stack, the dimensions in feet must 
first be carefully taken, viz. : — 

Square-sided stacks. Length. Breadth. *True height. 

-D J J I Diameter or breadth , 

Hound do. < i „ii. ^„„ „^ f^^ ,«««« do. 

I hall-way up, lor mean. 

*For the true height, measuring as a solid, add one-thii*d of the 
height from the eaves to the top, to that of the eaves from the 
ground, then 

Length X breadth X true height = cube contents of square stack. 

Ex. : A stack is 30 feet long, 

20 feet broad, 

10 feet to eaves 10 

9 feet eaves to top 3 = J 

ft. 13, true height. 

Long. Broad. True height. 

30 X 20 X 13 = 7800 cubic feet or 289 cubic yards contents. 

F 
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Cubic yards. Cubic yards. Cubic feet. 

New hay Ton = 20.6 Cwt. = 1.33 or 36 

Settled hay „ =20.0 „ =1. 27 

Old hay „ =17.7 „ = .885 24 

Having found the contents in cube yards or cube feet, by far tlie 
simplest method is to use a constant for proportion on A and B for 
the weight, viz., so many cubic feet or cubic yards of each kind 
equalling 10 tons ; the rest is then merely a question of quantity and 
weight. 

Squake Stacks. 
New Hay, 

A Set 10 tons 10 tons Find the weight in tons 

B To 7200 cable ft. or 266.6 cnbic yds. Above the contents in cubic yards or cubic ft. 

Settled Hay. 

A Set *10 tons 10 tons Find the weight in tons 

B To 5400 cubic ft. or 200 cubic yards. Above the contents in cubic yards or cubic ft. 

Old Hay, 

A Set 10 tons 10 tons Mnd the weight in tons 

B To 4800 cubic ft. or 177.7 cubic yds. Above the contents in cubic yards or cubic ft. 

Ex. : A. square-sided stack of settled hay is 30 feet long, 20 feet 
broad, true height 13 feet ; required tons weight. 

30 X 20 X 13 = 7800 cubic feet. 

A - . r Set 10 tons Find 14.4 tons. 

i^ ITo 5400* cubic feet Above 7800 cubic feet. 

■Round Stacks. 

Instead of employing the old method of (Jauge Points, which pre- 
sent difficulties to those unaccustomed to their use, it is far easier to 
consider each round stack as a cylinder of some fixed length. When 
a constant is obtained, answering for all diameters, 10 feet length or 
height is assumed here, and for any different height the weight can be 
instantly found; say 10 feet high gives 25 tons; true height 23 feet. 

2.3 multiply by 

57.5 tons for 23 feet high 
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New Hay. 

Coautaatd. 
C Set 15 tons 7 tons Find tons weight each \^feet high 

or 
D To 37 ft. dia. 80 ft. circ. Above any diam. or circ. in feet. 

Settled Hay, 

Constants. 

C Set 18* tons 15 tons Find tons weight each 10/eet high 

or 
D To 35 ft. dia. 100 ft. circ. Above any didin. or circ. in feet. 

Old Hay. 

Constants. 

C Set 20 tons 8 tons Eind tons weight each 10/eet high 

or 
D To 35 ft. dia. 70 ft. circ. Above any diam. or circ. in feet. 

Fa;. : A stack of settled hay is 40 feet mean diameter, 27 feet true 
height ; required weight in tons. 

C Set 18 Find 23.3 tons each 10/eet. high X 2.7 = 63 tons whole 
♦ weight 

D To 35 Above 40 feet diameter. 

* Constants for Settled Hay. 
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WEIGHT OF LIVE CATTLE (on C and D). 



Considering the carcase of an animal as a cylinder of flesh of aa 
average gravity, a close approximation may be made to its saleable 
weight when killed. Rules called cattle gauges are used, but the 
following is perhaps the simplest method, being without chance of 
error. The condition of the animal must, of course, be taken into 
account ; the following is for " good or lair ;** experience alone can 
guide the allowance to be made. 

In Stones op 8 Lbs. 

GP 

C Set 15 stones of 8 lbs. to each Eind the weight in stones of 8 lbs. 
10 inches of length for each 10 inches length 

D To 80 inches* girth. Above any girth in inches 

Ex. •• A bullock is 90 inches in girth, and 55 inches in length ; 
required its weight in stones of 8 lbs. 

C To 15 Find 19 stones for each 10 inches length x 5.5 = 

104 stones 

D Set 80 Above 90 inches girth 

In Stones op 14 Lbs. 

GP 

C Set 4 stones of 14 lbs. to each 10 Find weight in stones 14 lbs. 

inches of length for each 10 inches length 

D To 55 inches girth Above any girth in inches. 

Ex : A bullock js 90 inches in girth, and 55 inches in length ; 
required its weight in stones of 14 lbs. 

C Set 4 stones of 14 lbs. Find 10.8 stones 14 lbs. for each 10 ins. 

length X 5.5 = 59.4 stones of 14 lbs. 

D To 55 inches girth Above 90 inches girth. 

* This admits of easier multiplying by any length taken in inches than when ihe 
length ia given in feet. 



101 



CONSTRUCTION. 



The Sliding Rule having no " works in it" and there being nothing 
about its mechanism to account for its unerring action, many are 
puzzled by its performance. A brief explanation of the principle of 
construction is given; brief, because those acquainted with logarithms 
need none, having, I dare say, divined its secret, as a musician vFould 
read a scale, at sight; while others will derive little information, 
until they have extended their inquiries beyond the limits afiPorded 
here. 

I can only describe how logarithms are employed on it. Each 
space occupied by 1 to 10 (A B C are double, D single lines) is 
supposed to contain 1000 or 10,000 parts, irrespective of its length ; 
and so many of these parts are allotted to eacn number as is repre- 
sented by the logarithm of that number, thus : — 

Occupies a space equal to 
No. 1 whose log. is 



99 
9» 



»> 



a 



*> 



» 



>J 



»> 



it 



2 




301 


3 




477 


4 




602 


5 




698 


6 




778 


7 




845 


8 




903 


9 




954 


10 




1000 



301 of the 1000 parts ; between 



)) 



}} 



i> 



>i 



>» 



» 



i) 



a 



it 



a 



>> 



li 



if 



a 



a 



»i 












and 


2 






3 






4 






5 






6 






7 






8 






9 






10 



All divisions and subdivisions are logaritlimic parts also, and ex- 
pressed by log. numbi;rs ; in fact, we use the space (occupied by so 
many parts) engraved on the Rule, instead of printed numbers m a 
book, which mean the same quantity. To ensure accuracy, a dividing 
engine is used to lay down the scale. 

Without entering into the history of logarithms, we have some- 
tliing, even in the few given above, by which we can test their uses 
on the Rule ; for instance, take 

Multiply ( No. 2 whose h":. is 301 ) i j ^i, i 
these numbers (and 4 „° 602 j '^^ ^^^^ l°g«- 



8 



>» 



903 =- log. of 8 
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Now by the instrument (multiplication case ]), it is evident that 
by projecting the 1 on the Slide JB to 2 on the Ime A, thus 
A 1 2 4 8 

B Slide J^ I 2 4 

we have in reality added the 301 parts between 1 and 2, to the place 
first occupied by the 4, which already held 602 spaces, making 903, 
and reaching 8 on A, therefore multiplying 4 (and all other numbers 
on the slide) by 2, the motion of the Slide, adding to or subtracting 
from its logarithmic placCy in relation to the fixed numbers on A. 
This is the key to the working. 

C ) 

•rw I form lines of squares and roots, 

because the space allotted between each number on D, and not the 
number of parts, is exactly double that on C. 

Were C made a triple fine to D, cubes and cube roots, instead of 
squares and square roots, would be found by inspection ; and other 
powers and roots could be so represented. 

There are various kinds of Sliding Rules adapted to different uses ; 
the principle is the same in all, the arrangements only differing to 
answer specific purposes; but the simple form here recommended 
will be found most generally useful, and its use most easily acquired. 

I am greatly indebted to many writers on the instrument, whose 
able works scarcely reach the public, both for information and 
valuable suggestions. In naming one (Viscount Gage), the tribute is 
as much due to his earnest advocacy and recommendation of instru- 
mental calculation, as to my grateful remembrance of his kindness. 
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CONCLUSION. 



I CANNOT close this work without remarking, that there is hardly a 
limit to the use of the Slide Rule in ordinary questions of business. 
So far from the subject being exhausted, even by the wide range of 
examples given, it should be looked upon only as an introduction to 
instrumental calculation. Any person mastering its use will find 
endless opportunities for its employment, when in addition to its 
universal applicability in proportional statements, questions such as : 

X = or a? 



are instantly solved, and are capable of being applied to a variety of 
operations, to the saving of time and unnecessary labour. In work- 
ing with the Slide Rule, after a little practice, every step in the 
process appears as consequent as the figures in a sum, and as easily 
read by an intelligent eye ; and the reason how, and why numbers 
are multiplied, and divided, squared and cubed by it, is as clear as 
in arithmetical solutions. It is unjust to call its operations merely 
mechanical, as far as the operator is concerned ; for the ingenuity 
necessary to a correct method of stating each question is in itself a 
course of teacliing, demanding mental exertion, but exempting it 
from the drudgery of the process. 

The great value of the Slide Rule appears in its use in ordinary 
work ; its assistance in gauging, timber measuring, mensuration of 
superficies and solids, gives only examples of its capabilities, which 
may be applied with equal advantage to the instant formation of 
tables of proportions, the comparison or conversion of things differ- 
ing in quantity or value ; in fact, it has been pronounced by those 
best capable of employing it, and estimating its powers, as "a 
marvel of ingenuity and utility." {Outhridge.) 

One advantage to the public in the present work cannot fairly be 
overlooked : the publishers have decided on issuing with each copy a 
neat, portable^ and perfectly reliable though inexpensive instrument, 
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answering all the purposes for calculating, of the article either 
costly or unwieldy, generally made. Attention to the examples given 
will illustrate its use ; and as engineers, contractors, builders, 
architects, accountants, &c., have each their special subjects on 
which to employ it, so the practical mechanic will find in the work 
a store of valuable information, instructive and amusing. My chief 
aim has been to make the subject clear and its working easy. The 
application must rest with those who can appreciate a really useful 
instrument. It would be difficult to find one that so well repays the 
trouble and pleasure of investigation. 



VIBTT7B AND CO., PBIlfTBBS, CXTT BOAD, X.OinX>X* 



(Reduced List of Prieet, 1868.J 



ELLrOTT, BROTHERS, 

449, STRAND, LONDON, 



MANUFACTUSEBS OF 



TO THE ADMIBALTY, ORDNANCE, EAST INDIA COMPANY, 
BOABD OF TRADE, MILITABT COLLEGES, &G. &c 

From 30, Strand, and 5, Charing Cross, 



Theodolites, Levels, Transit InstrnmeiLts, &c. 

£ 8, d» 

Four-inch plain Theodolite 

Five-inch ditto ditto 

Six-inch ditto ditto 

Four-inch best Theodolite, divided on Silver 



Five-inch 

Six-inch 

Seven-inch 

Six-inch 

Seven-inch 



• • 



• • 



ditto, ditto 

ditto, ditto 

ditto, ditto • • 

ditto, ditto with 2 Telescopes 
ditto, ditto ditto 

Four-inch best Transit Theodolite • • 

Ditto ditto, without Vertical Circle 

Five-inch ditto .. •• 

Ditto ditto, without Vertical Circle 

Six-inch ditto •• 

Ditto ditto, without Vertical Circle 



16 16 

18 18 

31 

21 

25 4 

28 7 

33 12 

34 13 
39 18 
25 4 
21 
28 7 
25 4 
33 12 
28 7 



Larger Theodolites and Levels made to Order. 



Hoare's Box Slide Bule to accompany this work, 3«. 



. .2 

£ 8. d. 

Seven -inch best Transit Theodolite .. .. 38 17 

Ditto ditto, without Vertical Circle . • 33 12 

Four-^ch Everest Theodolite 21 'O 

Five-inch ditto .. •• ., 25 4 

Six-inch * ditto 28 7 

Seven-inch ditto 34 13 

Eight-inch ditto 89 18 

Drainage Level, with Stand 4 4 

Small Dumpy Level . . • • 6 10 

Elliott's Improved Dumpy Level, 10-inch . • 14 14 

Ditto, ditto, with Compass •• .. .. l6 16 

Ditto, ditto, 14-inch 16 15 

Ditto, ditto, with Compass .. .. ,. 17 17 

Ditto, ditto, 18-inch 17 17 

Ditto, with Compass . • 21 

Ten-inch Y Level .. •• •• .. .. 9 9 

Ditto ditto, with Compass 10 10 

Fourteen ditto .. .. 12 12 

Ditto ditto, with Compass 14 14 

Circumferenters, fouf-inch 6 6 

Ditto, five-inch 8 8 

Ditto, six-Inch 9 9 

Ditto, six-ltich, with Vernier • . . . 11 11 

Lean's Dial, with Telescope and Arc . . . . 17 17 

Prismatic Comjpass, in sling case 2 12 6 

Ditto, with Azimuth Glkss, ditto 3 8 

Ditto, large size ' ditto 4 4 

Ditto, ditto, with Silver Compass, ditto . . • . 5 6 

Stand for ditto . . '. 1 11 6 

Four-inch Metal Sextant, divided on Silver . • 9 9 

Five-inch ditto, ' ditto, . . . . 10 10 

Six-inch ditto, ditto, .. •• 11 11 

Eight-inch Metal Sextant, divided on Silver . . 13 13 

Ditto ditto, ditto, with double frame . . 16 16 

Six-inch ditto, as supplied to Naval Cadets . . 8 8 



3 

£ 8, d. 

Quadrant .. .. •• 2 12 6 

Ditto, with Telescopes . . . . £S 13s. 6d. to 6 6 

Artificial Horizon .. .. ». £2 12s. 6d. to 4 14 

Pocket Sextant, in sling case 4 4 

Ditto, small size, in case 3 10 

Ditto, with Telescope, ditto 4 14 6 

Ditto, ditto and Supplementary Arc, ditto • . 5 15 G 

Ditto, ditto ditto, large size ditto • . 6 16 

Optical Square ••.. 110 

Pentagraph, 24-inch • . . . . . , . • . 6 15 6 

Ditto, 30-inch 6 16 6 

Ditto, 36-inch « •• 7 17 6 

Ditto, 42-inch •• 8 18 6 

Ditto, 48-inch 10 10 

Eidograph .. .. ., .... .. 10 10 

Station Pointers £6 68. to 18 18 

Transit Instrument 16 16 

Ditto, with Iron Stand .. . .. .. .. 21 

Ditto, 24-inch, with Circular Brass Portable Stand 95 4 

Ditto, 80-inch, with Iron Stand 45 

Li^ge Transit Instruments, for permanent Stations 73 10 

Twelve-inch Azimuth, and Altitude Instruments.. 05 

Fifteen-inch ditto, with Microscopes •• •• 120 

Gross Staff IDs. 6. to 16 

Ditto,.with Compass and S«rew Staff ig2 2s. to 2 12 6 

Current Meter £3 3s. to 5 5 6 

Six-inch Circular Protractor, with Tangent ^o^ew 

a4justment ...... .. •• •• 4 14 6 

Six -inch ditto, divided on Silver, with Tangent 

Sjorew adjustment •• •• , i* •• 5 15 6 

Seven-inch ditto, ditto, ditto . . 6 16 6 
Eight-inch ditto, ditto, ditto •• 7 17 6 
Metal and Brass Circular and Semi-circular Pro- 
tractors . . • . • • • • 10s, 6d. to 5 5 



4 

Portable SUding Station Staff, 14 feet . . • . 2 12 6 

Ditto, ditto, Painted 3 

Ditto, 17-feet 3 18 6 

GravaU's Level Staff 3 3 

Papers for Level Staves • • . • per foot 2 

Ditto, in sets for 14.feet Portable Staff .. .. 3 

Chain, 66.feet IDs. to 14 6 

Ditto, extra strong wire, with three oval rings . . 18 

Ditto, 25.feet 8 6 

Ditto, 50.feet 14 

Ditto,' 100-feet ;. .. 12 

Patent Galvanized Chain, 66-feet 18 

Standard Chains £3 3s. to 9 6 

Arrows, set • • 2 

Tapes, Sd.feet .. 7 

Ditto, ditto divided decimally 7 6 

Ditto, 50-feet 8 6 

Ditto, ditto divided decimally 9 6 

Ditto, 66-feet 10 

Ditto, ditto divided decimally 11 

Ditto, 100-feet 15 

Pocket Tapes 3s. to 10 6 

Steel Standard Tape Measures • • ^1 5s. to 3 3 

Helicograph, or Spiral Instrument 3 3 

Parey*s Elliptograph 7 17 6 

Opisometer, or Map Meter, for measuring curved 

lines 3 

Card Protractors 26 

Sang's Platometer, for Calculating areas on plans 10 10 

Amsler's Planimeter ditto ditto J£2 12s. 6d. to 3 3 
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(Bedueed List 4)f Prices, ises.) 

Drawing InttnimeiLts, &c. 

Brass. 
£ 8, d. 
Proportional Callipers, 12-incb . . ••200 
Ditto ditto . 0-inch.. .. 1 14 

Propoir^onalCompfiss,. 12-inch.. .. 2 10 
Ditto ditto 9-inch.. •• 2. Q 

Ditto ditto 6-inch.. ... I 5 

Ditto ditto with Adjustment 1^16 

Whole and half ditto 18 Q^ 

Triangle ditto 18 

Tube Compass 1. 15 

Ditto, Needle Points 1 18 

Tube Beam Compass 2.00 

Pocket Turn-in Compass .. ..160 

Ditto ditto, with handles . . . • 1 10 

Ditto ditto, ditto, and Bars . • ..220 
Pillar Compass, with divided Sheath . . 1 10 

Napier Compass 1 10 

Pocket Dividers, with Sheath . . • • 7 



Best double-jointed Compass . . . . 15 

Ink Pencil, and Wheel Legs for ditto 

each 5 

Lengthening Bar 5 

HairDividei^ .. '. 8 

Plain Divider ... .5 

Tate's Bow 11 

Double-jointed Bowpen and Bowpencil, 

each 10 

Ditto ditto. Needle Pointed • « each 10 

Hair Bow Divider • « . • • • 8 

Large Needle Bow9 • • » • each 19 



Oer. Silver. 


£ 8. 


d. 


2 12 


a 


2 2 





3 





2 5 





1 10 





2 





1 1 





1 1 





2 





2 4 





2 5 





1 10 





1 15 





2 5 


u 


1 15 





1 15 





8 


6 



18 






6 





a 


6 





6 


10 


6 





6 








1 5 








11 


6 


6 


12 


6 





10 








15 






6 

Brass. 
£ 8. d. 

Spring Bowpen and Fendl • • each 6 

Spring Divider 7 

Ivoiy Handle Drawing Pen • • • • 4 

Ditto ditto, jointed 5 

Ebonj ditto 3 

Doable Fen 10 

Six Wheels and Box 6 

Six Fens and one Handle, in Case • • 1 6 

Tracer 2 6 

Grow-Qoill Holder 2 6 

Needle Holder 2 6 

Knife •• •• •• .^ •• 16 

Sector joined Compass, 4|, 5, or 6-inch 9 

Divider .. 60 

Ink and Pencil Legs 9 

Bar 4 6 

Bowpen and Pencil 10 

College Compass 7 

Ink and Pencil Legs 7 

Bar 8 6 

Divider 3 6 

Bowpen and Bowpencil 7 

Steel Joint Compass, with Fen and 

Pencil Legs 7 

Divider •• •• • 26 

Bowpen and Pencil 5 

Drawing Pen 2 

Case of Instroments as supplied to the 

Royal Military College, Woolwich.. 2 10 3 
Ditto as supplied to Sandhurst . . ••220 

Ditto as supplied to Harrow School • • 3 

Ditto as supplied to King's College • . 2 12 6 



Qer. Silver. 


£ 8. 


d. 
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4 
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3 





10 
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6 


3 
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12 





6 
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13 





6 





12 
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r 

Brass. Oer. Silver. 

£ $. d. £ 9. d. 
Case of Instruments as supplied to Eaton 

College 2 12 6 

Ditto for Schools 110 

Ditto as supplied to Board of Trade • • 6 6 

Ditto ditto • . 15 

Prize ditto ditto ..150 

Architect's Case 360 400 

Engineer's ditto •• .v £3 IDs. to 6 16 6 10 10 t) 

Magazine Case of Instruments made of 

Brass, German Silver, or Silver, from 10 10 50 

Marquois Scales, Boxwood ^ • • 10 

Ditto, Ivory 3 12 6 

Ditto, MetaL ^ 8 13 6 

Ivory Plotting Scales, 12-inch .. .. •• 10 O 

Ditto ditto 6-inch 6 

Ditto Offset Scales, 2-inch 2 

Ditto Architect's Scales, 12-inch 12 

Ditto ditto 6-inch 6 6 

Ivory Protractor, 12-inch 1 10 

Ditto ditto 6.inch 6 

Ditto ditto Boiling 18 

Ditto, Sector 6s. Od. to 110 

Ditto Parallel Bule, Brass Bars 4 6 

Ditto ditto, German Silver Bars • . • • 5 

Boutledge's Slide Bule, with Book 9 

Carret's Improved Ditto 10 

Hawthorn's Improved Ditto 12 

Bayley's SUde Bule 7 

Ditto, Double SUde 14 

Ditto Treatise on Slide Bule . • • • • • 6 

Box Plotting Scales, 12-inch • 3 

Ditto Offsets 10 

Ditto Architect's Scale • • 5 

Ditto, Pocket Bules 2s.6d«to 14 



■ ■ ) £ 8. d. £ 8, d. 

Ebony Parallel Rules • • • • per inch 4 

Boiling Parallel Bales •• .. do. 10 

Ditto ditto, with Ivory Edges . . do. 16 

Steel Straight Edges per foot 5 

Lance-wood T Squares do. .^ ^ 

Ebony T Squares do. 3 6 

Computing Scales • . • 16 

Drawing Boards, Tachet's Patent . . . . 13s. to 12 
Triangles in Metal, Wood, and Ivory • . • • 

French Curyes 

Shipwright's Curves . . • ' • « 1 15 

Centrolinead,' small size - •• 180 

Ditto, large size . . • . 1 11 

Sets of Badii Curves . • • . . £1. Is. Od. to 6 5 

Trammels jS2. ISs. 6d. to 5 5 

Beam Compasses . . • • j91 Os. Od. to 5 5 

Lalanne's Glass Slide Bule and Book • • . . 5 

All the above Scales are Divided by a very Superior newly 

invented Dividing Engine. 



>i.^p 



8eaU8i RuleSf and Tape8f -made to dll Foreign Meca/wres, aUo 
English and Foreign Stcmdard Measures. 



• > Telescopes, Mcroscopes, &c 

TwJBlve-inch Achromatic Telescope . • • . 15s. to 

Eighteen-inoh ditto' •• •• ..218.10 

Twenty-four-lnch ditto . . • . . . 42s. to 

TMrty-six-inch ditto' 84s. to 

Ditto in Case; with Brass Stand 

twelve-inch Portable Achromatic Telescope 

Eighteen-inch Portable AKshromatic Telescope 

Twenty-four-inch ditto " ditto •• 

Twelve-inch Portable Achfomatici Telescope, Ger 
man Silver ... . . . * * 

^Eighteea-ineh . ..ditta. ditto ditto. 



Ill 
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2 2 
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1 11 
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2 12 
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2 2 





2 12 
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£ 8. d. 

Twenty-four-inch Portable Achromatic Telescope, 

German Silyer •• 330 

Thirty-inch ditto ditto ditto .. 4 4 

Military Telescope •• *• 3 18 

Ditto, Regulation Pattern 3 8 

Naval Telescope with Caps and String from d48. to 6 6 
Thirty-sisL-inch Achromatic Telescope, on Stand 

with Astronomical Eye Pieces • . • • 12 13 

Forty-fiye'inch ditto ditto ditto, 2^-in. aperture 25 4 
Ditto ditto ditto 3i-in. aperture 38 

Ditto ditto ditto 4>in. aperture 75 

Admiralty Contract Telescope, as supplied to the 

Navy 3 

An Excellent Student's Telescope, on Brass Stand, 

in Case, 42-inches long, 2|-in. aperture, with 3 

EyePieces 15 15 

Powerful Double Field Glass, much used for Tacht* 

ing or as a Night Telescope £B Ids. 6d. to 4 14 6 

Gardener's Microscopes • 040 

Compound ditto 110 

Ditto ditto, with Achromatic Lenses i£5 5s. to 30 
Medical ditto •• •• ^4 4s. to 10 10 

Solar ditto .. •• £6 6s. to 20 

Stereoscopes, with Diagrams • • i£l Is. to 5 5 

Ditto, Bevolving, with 50 selected Glass Views • . 22 
Telescopes made of all sizes. Opera Glasses mounted in 

Buffalo, Horn, Ivory, Tortoise-shell, Pearl, &o,, in every 

variety and fashion. 
Magic Lanterns and Dissolving Views of great variety. 
Spectacles mounted in Gold, Silver, Steel, and Shell, with 

Glasses, Pebbles, or Chamblant Glasses, which are highly 

approved of for Spectacles, Beading Glasses, d^c, as they 

overcome all spherical abberation. 

OPTIOUNS TO THE OPHTHALMIC HOSPITAL. 
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Batomdters, Philosophical Apparatus, &c. 

£ 8, d. £ 8. d. 
Pediment Barometers .» •• Ill6to550 
Wheel ditto .. ' .. 1 11 6 to 8 18 6 
Standard ditto . . . . 5 15 6 to 8 18 6 
Marine ditto .* .. 2 12 6 to 7 17 6 
Aneroid ditto ... .. 2 13 6 to 800 
Mountain ditto .. .. 3 13 6 to 6 16 6 
Ditto ditto, with Legs ., 10 10 to 13 13 
WoUaston's Boiling-point Thermometer^ for ascer- 
taining heights • .*. •• 5 5 

Thermometers for Baths, Hot-houses, &c., of every description. 
Hydrometers and Saccharometers from 7s. 6d. to 4 4 

Urinometers from 7s. 6d. to 12 

Galvanic Machines . . 3 10 

Stnngfellow's Patent Pocket Galvanic battery •• 110 

Patent Pedometer 440 

Perambulator 5 10 

Air Pumps, Electrifying Machines, and all other 
Philosophical Apparatus. ( See lUvstrated 
Catalogue,) 
Complete Sets of Photographic Apparatus, with 
Camera, for Portraits and Landscapes, Chemi- 
cals, iBCyin case quarter-plate 8 18 6 

Ditto ditto half-plate •• 15 15 

Ditto ditto .. .. ..whole-plate 20 4 

Sole Manufacturers and Agents for Bichards' Patent 

Steam Engine Indicator •• «. ^ .. 8 10 



Drawing Paper plain and mounted. Tracing Paper, Colours, 

Globes, Drawing Boards, Curves, Black Mirrorp, 

Camera Lucidas, Stands for ditto. Camera Obscuras, 

Walking Sticks with Bods. 
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Universal Horizontal, and Bing Sundials; Models of Dia- 
monds; Elliott's Drawing Pencils, Water Colours, &c. 

Treatise on the Slide Bule, by the Bey. W. Elliott, Is. 6d. 

Treatise* on Mathematioal Instruments, by Mb. Hbatheb, Is. 

The Practice of Engineering Field Work, by Me. Haskou, 20s. 

Electro-Magnetism, Is. 6d. 

Experimental Chemistry, Ist 6d. 

Treatise on the Slide Bule, by W. H. Batley, Esq., 6s. 

Treatise on the Double ditto, ditto, 3s. 

Treatise on the Slide Bule, by Hoabe, with Cardboard Bole, 3s. 

The same with Box-wood Bule, 6s. 

Treatise on the Steam, Engine Indicator, by Mb. Pobteb, 4s, 



DESCBIPTIVE ILLUSTBATED CATALOGUESv 

Published by Elliott, Bbothebs, successors to Watkins & Hill, 
late 5, Charing Cross, and 30^ Strand, London. Price 6d. each. 

Optical Iks^bxtkisnts. 

Electbical Instbuments. 

Magnetic and Electbo-Magnetic Instbuments. 

Voltaic and Thebmo-Electbic Instbuments. 

' Hydbostatic, Hydbaulic, Pneumatic, and Acoustic 

Instruments, 

GENEBAL ILLUSTBATED CATALOGUE, One ShiUing. 



ELLIOTT, BROTHERS, 

SOLB KANUFACTU&BBS AND AOBHTS FOB 

RICHARDS' PATENT STEAM ENGINE 

INDICATOR. 

TREATISE ON THE INDICATOR, 

BY MR. PORTEB, 48. 

These Steam Indieaiors received the Prize Medal at the 
Exhibition, 1862, and are allowed to be the beet in use by aU 

the most eminent Engineers, 



NOTICE. 

ELLIOTT, BROTHERS have much pleasure in stating that 
they have been enabled to make a great redaction in the prices 
of Drawing Instrnments in this Catalogue, and at the same 
time add with great confidence that they have improved the con- 
structLon and manufietctare of their Instrnments generally. 



O. Witt, Printer, 7, Earl's Court, Leicester Square, W.C. 



nuZE UDAI, IBTEBMATIOHAL XXHIBITIOir, 1863, wm' 
awarded to Mewrt. TIBTDE for tli« " pnUkaUon ol 

-^~- W«b1«'i Bsriw." 

See JUROSS' REPORTS, 





CATALOGUE 



RDDIMENTARY. SCIENTIFIC, EDDCATIONAL, AND 

CLASSICAL ' 



MKOHAHICS' IK8HTUTI0HS, FREE LIBEAltlES, &i Ac, 



VIBTTJE & CO., 26, IVY LANE, 

PATEKHOSTER KOW, lONDON. 



The Public art rexpeelfulh/ informed that the Kholt of Ae ItiU 
Mr-Wbalb's PtMicatiom, contained in the following Catalogue, 
have been purchased by Vibtub & Co., and that all future 
Ordert mill 6e supplied by them at 26, Ivy Lanb. 

< ■•* Addittoual Tolomei, by Fapnlar Antlian, ar« in PrepuraUon. 

AGRICULTURE. 

66. OLAY LANDS ABD LOAMY SOILS, bj J. DonaldBon. U. 

140. MODERN FARMINQ: Boils, Mnnuies, and Crop^, b; R. 

Scott Bum. 2j. 

141. UODEBN FARMING; Farming and Fanning Economy, 

Eietorical and Practical. 3j. 

142. MODERN FABMINO: Stock-Cattle, Sheep, and Eursi:>B. 

2>. 6i. 
Hf>. MODERN FARMING ; ManagBment of the Dairy— Piga— 

PoultTj. With Notes on the DiBoatiee of Stwb. 2t. 
HO, MODERN FARMING : Utilisation of Town Sewage— Irri. 

jgation — Reolamation of Waste Lend, 29. Qd. 

Mtu.lM.ltl, 113,116, ukI 14« )mu)d in a lolL, cloUi boaidi, 11a. 



SCIENl'IFIC AND MECmVNICAL WORKS. 



ARCHITECTURE AND BUILDING. 

16. ARCnrrECTURE, Orders of, by W. H. Leeds. I*. 

17. Styles of, by T. Talbot Bury. Is. 6d, 

N.B. The Ordera and Styles of Architecture in 1 vol., price 2s, 6d. 

18. Principles of Design, by E. L. Ghurbett. 28. 

22. BUILDINa, the Art of, by E. Dobson. 1*. 6d. 

23. BRICK AND TILE MAKING, by B. Dobson. 2*. 

25. MASONRY AND STONE-CUTTING, by E. Dobson. 2s. Gd. 

30. DRAINAGE AND SEWAGE OF TOWNS AND BUILD- 
INGS, by G. D. Dempsey. 2s. 
(With No. 29, Drainage op Land, 2 vols, in 1, Ss.) 

35. BLASTING AND QUARRYING OF STONE, AND BLOW- 

ING UP OF BRIDGES, by Field-Marshal Sir J. F. Bur- 
goyne. 1^. Qd. 

36. DICTIONARY OF TECHNICAL TERMS used by Architects, 

Builders, Engineers, Surveyors, &c. 48. 

In cloth boards, 5s. ; h^ morocco, 6«. 

42. COTTAGE BUILDING, by C. B. Allen. 1*. 

44. FOUNDATIONS AND CONCRETE WORKS, by E. Dobson. 

1^. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCItETE, MASTICS, 

&c., by G. R. Burnell. is. Gd. 

57. WARMING AND VENTILATION, by C. Tomlinson. 3«. 

83**. DOOR LOCKS AND IRON SAFES, by C. Tomlinson and 
Robert Mallet, C.E , F.R.S. 2s. Gd. 

111. ARCHES, PIERS, AND BUTTRESSES, by W. Bland. Is.Gd. 

116._AC0USTICS OF PUBLIC BUILDINGS, by T. R. Smith. 
1^. Gd. 

123. CARPENTRY AND JOINERY, founded on Robison and 

Tredgold. I*. Gd. 

123*. ILLUSTRATIVE PLATES to the preceding. 

4to. 45. Gd. 

124. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 

founded on Robison, Price, and Tredgold. Is. Gd. 

124*. IRON ROOFS of Recent Construction — Descriptive Plates. 4to. 

127. ARCHITECTURAL MODELLING IN PAPER, Practical 
Instructions, by T. A. Richardson, Architect. 1*. Gd. 



LONDON VIRTUE & CO., 26, IVY LANE. 



SCIENTIFIC AND MECHANICAL WOBKS. 



128. VITRUVIUS'S AECHITECTURE, translated by J. Gwilt, 
with Plates. 5^. 

130. GRECIAN AROHITECTURB, Principles of Beauty in, by 
tbe Earl of Aberdeen. Is, 

132. ERECTION OF DWELLING-HOUSES, with Specifications, 
Quantities of Materials, &o., by S. H. Brooks, 27 Plates. 2$. 6d, 

150. QUANTITIES AND MEASUREMENTS; How to Calculate 
and Take them in Bricklayers', Masons', Plasterers', Plumbers', 
Painters', Paper-hangers', Gilders', Smiths', Carpenters', and 
Joiners' Work. With Rides for Abstracting, &c. By A. C. 
Beaton. It, 



ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL INSTRUMENTS, THEIR CONSTRUC- 
TION, USE, &c., by J. F. Heather. U, 6rf. 

60. LAND AND ENGINEERING SURVEYING, by T. Baker. 2s, 

61*. READY RECKONER for the Admeasurement of Land, Tables 
of Work at from 2^. Gd. to 20s, per acre, and valuation of 
Land from £1 to £1,000 per acre, by A. Arman. Is, 6d, 

76. GEOMETRY, DESCRIPTIVE, with a Theory of Shadows and 
Perspective, and a Description of the Principles and Practice 
of Isometrical Projection, by J. F. Heather. 2*. 

83. COMMERCIAL BOOK-KEEPING, by James Haddon. Is, 

84. ARITHMETIC, with numerous Examples, by J. R.Young. 1.^. Qd. 
84*. KEY TO THE ABOVE, by J. R. Young. Is, 6d, 

85. EQUATIONAL ARITHMETIC : including Tables for the 

Calculation of Simple Interest, with Logarit^s for Compound 
Interest, and Annuities, by W. Hipsley. In Two Parts, 
price Is, each. 

86. ALGEBRA, by J. Haddon. 2s, 

86*. KEY AND COMPANION TO THE ABOVE, by J.R. Young. 
Is. 6d, 

88. THE ELEBiENTS OF EUCLID, with Additional Proposition?, 
and Essay on Logic, by H. Law. 2s, 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, by 

J. Hann. Is, 

91. PLANE TRIGONOMETRY, by J. Hann. Is. 

92. SPHERICAL TRIGONOMETRY, by J. Hann. Is, 

No0. 91 and 92 in 1 vol., price 25. 

LONDON: VIRTUE & CO., 26, IVY LANE. 



4 SCIENTIFIC AND MECHANICAL WORKS. 

' ■•■■»■« 

93. MENSURATION, by T. Baker. Is. Qd. 

94. MATHEMATICAL TABLES, LOaARITHMS, with Tables of 

Nataral Sines, Cosines, and Tangents, by H. Law, C.E. 2s. Qd. 

96. ASTRONOMY, by the Rev. R. Main. 1*. 

101. DIFFERENTIAL CALCULUS, by W. S. B. Woolhouse. U, 

101». WEIGHTS, MEASURES, AND MONEYS OF ALL 
NATIONS ; with the Principles which determine the Rate of 
Exchange, by W. S. B. Woolhouse. Is, Qd, 

102. INTEGRAL CALCULUS, RUDIMENTS, by H. Cox, B. A. 1*. 

103. INTEGRAL CALCULUS, Examples on, by J. Hann. Is. 

104. DIFFERENTIAL CALCULUS, Examples, by J. Haddon. Is. 

105. ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy 

Mnemonioal Lessons, by the Rev. T. P. Kirkman. Is, Qd. 

117. SUBTERRANEOUS SURVEYING, AND THE MAG- 
NETIC VARIATION OF THE NEEDLE, by T. Fenwick, 
with Additions by T. Baker. 2s. Qd, 

131. READY-REOKONER FOR MILLERS, FARMERS, AND 
MERCHANTS, showing the Value of any Quantity of Corn, 
with the Approximate Viuues of Mill-stones & Mill Work. Is. 

136. RUDIMENTARY ARITHMETIC, by J. Haddon, edited by 

A. Arman. 1^. Qd, 

137. KEY TO THE ABOVE, by A. Arman. Is, 6d, 

147. STEPPING STONE TO ARITHMETIC, by A. Arman. U, 

148. KEY TO THE ABOVE, by A. Arman. Is, 

158. THE SLIDE RULE, AND HOW TO USE IT. With 
Slide Rule in a pocket of cover. Ss, 



CIVJL ENGINEERING. 

13. CIVIL ENGINEERING, by H. Law and G. R. Bumell. 4*. 6i. 

29. DRAINING DISTRICTS AND LANDS, by G. D. Dempsey. Is. 
(With No. 30, Deainaqb akd Sewage op Towns, 2 vols, in 1, 3s.) 

31. WELL-SINKING, BORING, AND PUMP WORK, by J. G. 
Swindell, revised by G. R. BurncU. la. 

43. TUBULAR AND IRON GIRDER BRIDGES, including the 
Britannia and Conway Bridges, by G. D. Dempsey. Is, Qd. 

46. ROAD-MAKING AND MAINTENANCE OF MAOADA- 
MISED ROADS, by Field-MarshalSirJ.F.Burgoyne. Is.Qd. 

LONDON: VIRTUE A CO., 26, IVY LANE. 



SCIENTIFIC AND MECHANICAL WORKS. 5 

47. LIGHTHOUSES, their Construction & Illumination, by Alan 
Stevenson. 3s, 

G2. RAILWAY CONSTRUCTION, by Sir M. Stephenson. With 
Additions by E. Nugent, C.E. 

02*. RAILWAY CAPITAL AND DIVIDENDS, with Statistics of 
Working, by B. D. Chattaway. Is, 

78. STEAM AND LOCOMOTION, on the Principle of connecting 

Science with Practice, by J. Sewell. 2*. 
80*. EMBANKING LANDS FROM THE SEA, by J.Wiggins. 2s, 

82»». A TREATISE ON GAS WORKS, AND THE PRACTICE 
OF MANUFACTURING AND DISTRIBUTING COAL 
GAS, by S. Hughes, C.E. Ss. 

82***. WATER-WORKS FOR THE SUPPLY OF CITIES AND 
TOWNS, by S. Hughes, C.E. 35. 

118. CIVIL ENGINEERING OF NORTH AMERICA, by D. 
Stevenson. 3^. 

120. HYDRAULIC ENGINEERING, by G. R. Burnell. 3s. 

121. RIVERS AND TORRENTS, with the Method of Regulating 

their COURSE AND CHANNELS, NAVIGABLE CaNALJS, 
&c., from the Italian of Paul Frisi. 2^. (yd. 



EMIGRATION. 

154. GENERAL HINTS TO EMIGRANTS. 2*. 

157. EMIGRANT'S GUIDE TO NATAL, by R. J. Mann, M.D. 2.\. 

159. EMIGRANT'S GUIDE TO NEW SOUTH WALES,. 

WESTERN AUSTRALIA, SOUTH AUSTRALIA, VIC- 
TORIA, AND QUEENSLAND, by James Baird, B.A. 

160. EMIGRANT'S GUIDE TO TASMANIA AND NEW ZEA> 

LAND, by James Baird, B.A.^ 



FINE ARTS. 

20. PERSPECTIVE, by George Pyne. 2s, 

27. PAINTING; or, A GRAMMAR OF COLOURING, by G. 

Field. 2s, 

40. GLASS STAINING, by Dr. M. A. Gessert, with an Appendix 
on the Art of Enamel Painting, &c. Is, 

LONDON: VIRTUE & CO., 26, IVY LANE. 



6 SCIENTIFIC AND MECHANICAL WORKS. 

41. PAINTING ON GLASS, from ihe Oerm&n of Fromberg. is, 
(59. MUSIC, Treatise on, by C. 0. Spencer. 2*. 

71. THE ART OF PLAYING THB PIANOFORTE, by 0. C. 

Spencer. 1». 



LEGAL TREATISES. 

60. LAW OF CONTRACTS FOR WOEKS AND SBEVIOES, 
by David Gibbons, la. 6d. 

108. METROPOLIS LOCAL MANAGEMENT ACTS^ U. Qd. 

108*. METROPOLIS LOCAL MANAGEMENT AMENDMENT 
ACT, 1862; with Notes and Index. U. 

109. NUISANCES REMOVAL Alf D DISEASES PREVENTION 

AMENDMENT ACT. 1*. 

110. RECENT LEGISLATIVE ACTS applying to Contractors, 

Merchants, and Tradesmen. Is, 

151. A HANDY BOOK ON THB LAW OF PEIENDLY, 
INDUSTRIAL AND PROVIDENT, BUILDING AND 
LOAN SOCIETIES, by N. White. 1*. 



4VIECHANICS & MECHANICAL ENGINEERING. 

6. MECHANICS, by Charles Tomlinson. Is. Gd. 
12. PNEUMATICS, by Charles Tomlinson. New Edition. Is, 6d. 

33. CRANES AND MACHINERY FOR RAISING HEAVY 

BODIES, the Art of Constructing, by J. Glynn. Is. 

34. STEAM ENGINE, by Dr. Lardner. Is. 

59. STEAM BOILERS, their Construction and Management, by 
R. Armstrong. With Additions by R. Mallet. Is. Gd. 

63. AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVE 
POWERS, FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, C.E. 3*. 

«7. CLOCKS, WATCHES, AND BELLS, by E. B. Denison. New 

Edition, with Appendix to Ihe 4th and 6th Editions. 3s. Gd. 

N.B.— Appendix (to the 4tli and 5t1i Editions) sold separately, price Is. 

77*. ECONOMY OF FUEL, by T. S. Prideaux. Is. Gd. 
78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. Is. Qd. 
79*. ILLUSTRATIONS TO THE ABOVE. 4to. 4*. Gd. 
80. MARINE ENGINES, AND STEAM VESSELS, AND THB 
SCREW, by R. Murray. With Additions by E. Nugent: 

LONDON : VIRTUE &, CO., 26, VfY LANE. 



SCIENTIFIC AND MECHANICAL WORKS. 7 

82. WATER POWER, as applied to Mills, Ac, by J. Glynn. 2s. 

97. STATICS AND DYNAMICS, by T. Baker. Is, 

98. MECHANISM AND MACHINE TOOLS, by T. Baker ; and 

TOOLS AND MACHINERY, by J. Nasmyth. With 220 
Woodcuts. 28, 6d, 

113*. MEMOIR ON SWORDS, by Ool. Marey, translated by Lieut.- 
CoL H. H. Maswell. 1«. 

114. MACHINERY, Construction and Working, ly 0. D. Abel. 
Is. 6d, 

116. PLATES TO THE ABOVE. 4to. 7«. Qd, 

125. COMBUSTION OF COAL, AND THE PREVENTION OP 
SMOKE, by C. Wye Williams, M.I.O.E. Ss, 

139. STEAM ENGINE, Mathematical Theory of, by T. Baker. Is. 

165. ENGINEER'S GUIDE TO THE ROYAL AND MER- 
CANTILE NAVIES, by a Practical Engineer. Reyised by 
D. F. McCarthy. 3s 



NAVIGATION AND SHIP-BUILDING. 

51. NAVAL AUCHITECTUBB, by J. Peake. Ss. 

53». SHIPS FOR OCEAN AND RIVER SERVICE, Construction 
of, by Captain H. A. Sommerfeldt. 1«. 

63»*. ATLAS OF 15 PLATES TO THE ABOVE, Drawn for 

Practice. 4to. 7s, Qd, 

64. MASTING, MAST-MAKING, and RIGGING OF SHIPS. 

by R. Kipping. Is. 6d, 

64*. IRON SHIP-BUILDING, by J. Grantham. 28, 6d, 

64**. ATLAS OF 24 PLATES to the preceding. 4to. 22s. Qd. 

65. NAVIGATION ; the Sailor's Sea Book: How to Keep the Log 

and Work it off, &c. ; Law of Storms, and Explwiation of 
Terms, by J. Greenwood. 2^. 

83 bis. SHIPS AND BOATS, Form of, by W. Bland. Is, 6d. 

99. NAUTICAL ASTRONOMY AND NAVIGATION, by J. R. 
Young. 2s, 

100*. NAVIGATION TABLES, for Use with die above. U. Qd. 

106. SHIPS' ANCHORS for all SERVICES, by G. Cotsell. U. Gd. 

149. SAILS AND SAIL-MAKING, by R. Kipping, N.A. 2s. Qd. 

LONDON: VIRTUE & CO., 26, IVY LANE. 



8 SCIENTIFIC AND MECHANICAL WORKS. 

PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Fownes. With Appendix on Agri- 

cultural Chemistry. Is, . '^ 

2. NATURAL PHILOSOPHY, by Charles Tomlinson. U. 

3. GBOLOG-Y, by Major-Gen. Portlock. Is. 6d, 

4. MINERALOGY, by A. Ramsay, Jun. 3^. 

7. ELECTRICITY, by Sir W. S. Harris. U. 6d. 

7». GALVANISM, ANIMAL AND VOLTAIC BLECTRICIi Y, 
by Sir W. S. Harris. U, Qd, 

8. MAGNETISM, by Sh- W. S. Harris. 35. 6d. 

72. RECENT AND FOSSIL SHELLS (A Manual of the MoUusca), 
by S. P. Woodward. 5s. 6d, 

N.B. — An Appendix by Ralph Tate, F.G.S., in the press. 

79**. PHOTOGRAPHY, The Stereoscope, &c , from the French 
of D. Van Monckhoyen, by W. H. Thornthwaite. Is. Qd. 

133. METALLURGY OF COPPER, by Dr. R. H. Lamborn. 2.^ 

134. METALLURGY OF SILVER AND LEAD, by Dr. R. H. 

Lamborn. 2^. 

135. ELECTRO-METALLURGY, by A. Watt. 1^. 6d. 

138. HANDBOOK OF THE TELEGRAPH, by R. Bond. Is. 

143. EXPERIMENTAL ESSAYS— On the Motion of Camphor 
and Modem Theory of Dew, by C. Tomlinson. Is, 

THE HISTORY OF THE ELECTRIC TELEGRAPH, 
by Robert Sabine, F.S.A. 



MISCELLANEOUS TREATISES. 

112. DOMESTIC MEDICINE, by Dr. Ralph Gooding. 2.^. 
112*. A GUIDE TO HEALTH, by James Baird. 1^. 

113. USB OF FIELD ARTILLERY ON SERVICE, byTaubcrt, 

translated by Lieut.-Col. H. H. Maxwell. 1*. 6d. 

150. LOGIC, PURE AND APPLIED, by S. H. Emmens. Is. ^, 

152. PRACTICAL HINTS FOR INVESTING MONEY : with 

an Explanation of the Mode of Transacting Business on the 
Stock Exchange, by Francis Playford, Sworn Broker. Is. 

153. LOCKE ON THE CONDUCT OF THE HUMAN UNDER- 

STANDING, Selections from, by S. H. Emmens. 2s. 
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NEW SERIES OF EDUCATIONAL WORKS. 



[TTtis Series is kept in three styles of binding — the prices of each 
are given in columns at the end of the lines^ 



I. ENGLAND, History of, by W. D. Hamilton 

5. GREECE, History of, by W. B. Hamilton 
and E. Levien, M.A 

7. ROME, History of, by E. Levien, M.A. 

9. CHRONOLOGY OP HISTORY, LETE- 
rature, Art, and Progress, from the earliest 
period to the present time 

11. ENGLISH GRAMMAR, by Hyde Clarke, 

1I». HANDBOOK OF COMPARATIVE PHI- 
lology, by Hyde Clarke, D.C.L. 

12. ENGLISH DICTIONARY, above 100,000 

words, or 60,000 jnore than in any existing 
work. By Hyde Clarke, D.C.L. 

, with Grammar 

14. GREEK GRAMMAR, by H. C. Hamilton 

15. DICTIONARY, by H. R. HamU- 

ton. Vol. 1. Greek— English 

17. Vol. 2. English — Greek 



Complete in 1 vol. 



, with Grammar 

19. LATIN GRAMMAR, by T. Goodwin, M.A. 

20. DICTIONARY, by T. Goodwin, 

M.A. Vol. 1. Latin— English 

22. Vol. 2. English— Latin 



Complete in 1 vol. 



^ ynXh. Grammar 

24. FRENCH^GRAMMAR, by G. L. Strauss . 
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V SERIES OF EDUCATIONAL WORKS. 



I. FRENCH DICnoNARV, bj A. Elwes. 

Vol. 1. FrBQch— Engliih 

I. Vol.3. Engliali— French 

—^ Complete in I vol 



oithGra 



■. ITALIAN ORAMMAR, bj A. Eh 

!. TRIGLOT DICTIONARY, bj 

A. Elwc«. Vol.1. Italiiin — English — 

Freneli 

I Vol. 3. Engliali— FroQub— Italian 

t. Vol.3. French— Italinn—EngUah 

Couiplflle in 1 vol. 

, wi(b Grammar 



3 U 



QermB n — French 

!. — Vol. 2. QBruian— Frendi— I 

I. — Vol. 3. French— German— I 

. Comnlcta in 1 vol. . 

. , with Or 

I. HEBREW DICTIONARr.bjDr.Bi 
Vol. ]. Jlebrow- ISnglisli 

^, Willi Grammar . 

;. . Vol. 3. English— Hebrew , '• 

ComplctB, with GramtJisr, in 2 foIb. 

;•. GRAMMAR, bj Dr. Hrenslau . l 

■. FRENCHANDENGLTSHPHRASEBOOK 
I COMPOSITION And PONCTUATION, I 

by J. PronRH I 

I. DERIVATIVE SPELLING BOOK, bj J. I 

Eowbotham i ■ 

). DATES ANT) EVENTS. A Tabular View ■ 
of English Histoi?, with Tabular Geo- i 
graphj, b; Edgar E, Rand. ' 



LONDON: VIRTUE & CO., 28, IVY LANE 



GREEK AND LATIN CLASSICS! 11 



GBEEE AND LATIN GLASSIGS," 

1 With Explanatory Notes in English. 



LATIN SERIES. 

1. A NEW LATIN DELICTUS, wiUi Vocabularies and 

Notes, by H. Young 1*. 

2. CESAR. De Bello Gallico ; Notes by H. Young . . 2s, 

3. CORNELIUS NEPOS ; Notes by H. Yoimg . . .1*. 

4. VIRGIL. The Qijorgics, Bucolics, and Doubtful Poems ; 

Notes by W. Rushton, M.A., and H. Young . Is. Qd, 

5. VIRGIL. Ji:neid ; Notes by H. Young . , . , 2s. 
C. HORACE. Odes, Epodes, and Carmen Seculare, by II. Young Is, 

7. HORACE. Satires and Epistles, by W. B. Smith, M. A. I*. 6d, 

8. SALLUST. Catiline and Jugiu-thine War; Notes by 

W. M. Donne, B.A Is, 6d, 

9. TERENCE. Andria and Heautontimorumenos ; Notes by 

the Rev. J. Dayies, M.A. ..... I5. 6d, 

10. TERENCE. Adelphi, Hecyra, and Phormio; Notes by 

the Rev. J. Davies, M.A 2s, 

14. CICERO. De Amicitia, de Senectute, and Brutus ; Notes 

by the Rev. W. B. Smith, M.A. . . . . , 2s, 

16. LIVY. Books i., ii., by H. Young , , , , Is. 6d, 
16*. LIVY. Books iii., iv., v., by H. Young , , , Is. Qd, 

17. LIVY. Books xxi., xxii., by W. B. Smith, M.A. . Is, 6d, 

19. CATULLUS, TIBULLUS, OVID, and PROPERTIUS, 

Selections from, by W. Bodham Donne , . . , 2s. 

20. SUETONIUS and the later Latin Writers, Selections from, 

by W. Bodham Donne 2s, 

21. THE SATIRES OF JUVENAL, by T. H. S. Escott, B.A. , 

of Balliol College, Oxford. 
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12 GKfiEK AND LATIN CLASSICS. 



GREEK SERIES. 

1. A NEW GREEK DELECTUS, by H. Young . . 1*. 

2. XENOPHON. Anabasis, i. ii. iii., by H. Yoim^ . . U. 

3. XENOPHON. Anabasis, ir. v. yi. Tii., by H. Young . 1*. 

4. LUCLAN. Select Dialogues, by H. Young . . , !«, 

5. HOMER. Hiad, i. to vi., by T. H. L. Leary, M. A. . Is. 6d. 

6. HOMER. lUad, yii. to xii., by T. H. L. Leary, M.A. U, QtL 

7. HOMER. Hiad, xiii. to xviii., by T. H. L. Leary, M.A. 1*. 6rf. 

8. HOMER. Hiad, xix. to xxiv., by T. H. L. Leary, M.A. Is. (jd. 

9. HOMER. Odyssey, i. to yi., by T. H. L. Leary, M.A. U, 6rf. 

10. HOMER. Odyssey, vii. to xii., by T. H. L. Leary, M.A. 1*. ed. 

1 1. HOMER. Odyssey, xiii. to xviii., by T. H. L. Leary, M.A. Is. Qd. 

12. HOMER. Odyssey, xix. to xxiv. ; and Hymns, by T. H. L. 

Leary, MjL 29. 

13. PLATO. Apologia, Crito, and Plisedo, by J. Davies, M.A. 2«. 

14. HERODOTUS, Books i. ii., by T. H. L. Leary, M.A. Is, Qd, 

15. HERODOTUS, Books iii. iv., by T. H. L. Leary, M.A. U. 6<?. 

16. HERODOTUS, Books v. vi. vii., by T. H. L. Leary,M.A. Is. Qd. 

17. HERODOTUS, Books viii. ix., and Index, by T. H. L. 

Leary, M.A. Is. 6d. 

18. SOPHOCLES. (Edipus Tyrannus, by H. Young . . U 
20. SOPHOCLES. Antigone, by J. Milner, B.A. . . . 2fc. 
23. EURIPIDES. Hecuba and Medea, by W.B. Smith, M.A. l«.6ei. 
26. EURIPIDES. Alcestis, by J. Milner, B.A. . . . 1«. 
30. -S:SCHYLUS. Prometheus Vinctus, by J. Davies, M. A. . U. 
32. ^SCHYLUS. Septem contra Thebas, by J. Davies, M.A. Is, 

40. ARISTOPHANES. Acharnenses, by C. S. D. Townshend, 

M.A U.6d. 

41. THUCYDIDES, Book i., by H. Young . . . .Is. 
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c VIBTUE ft CO., 26, IVY lAKB, PATEEH08TEK ROW. J^iJfts 

t ^n 

t Euclid, the Elemunta of, witli maay additioiial Projio- ^^Sc 
^ fitiona, anil Explanatory Notes j lo nliieli is prefixed an Intro- r^i^^ 
? (Uiclon- Essay on Logic Bv HKNiir Law, CE. 2a. ■^rt« 

~: Analytical Geometry ami Couic Sections, a Rndimentary ^\ism 
^. Treatise on. By James Haks, Mathcmntiral Master of King's ^*^jH 
^ College School, London. In. V^^t^ 

5 Plane Trigonometry, the Elements ul'. Bj-JamebHann. Is. ^V*^^ 

Z Spherical Trigonometry, the EUmonts of. By Jai 

5 IliNN. Revised by Charles IL Dowlini;, C.E. Is. ^C^ 

J N.B.— ThB Elemenls of Piano and t-plierical Trisonomelri- in 

. v.W..,™.=.. ^^ 

* Mensnration and Measuring, for Students and Practical 5?<5 

P Use, With the Mensuration and Levelling of Land for the pur- +jv*iS' 

5 poses of Modem Eoginecting. By T.Eaker, C.E. NewEdiiiou, ^"^^ 

I with Conections aad Additions by E. Ki.i;e,nt, C.E. la. 6d. -^?fijf^ 

'S Logarithms, a Ttiidimeutary Treatise on : Mathematical ^^ 

J Tables for facilitating Astronomioa], Kaulical, Trigonomettieal, .?)f,5 

i| and Logarithmic Calculations ; Tables of ^'amral Siuea and Tun- 

^ gems and NatucBl Cosines. By Hemri- Law, C.E. 3s. Gd. 4^^ 

T Rudimentary Astronomy. By the Rev. Robert IIaik, p3? 

J M.A., F.E.A.8., of the Eoyal Obser^-atory, Greenwich. Hint;. ^V^, 
i- traicd. Is. '?^. - 

■ Differential Calculus, the Elements oC ih . V.y W. s. li. tt^^ 
I lYooLiiocsE, F.R.A.S,, F.S.S.. &c. Is. '^S'SSS; 

1 The Measures, Weights, and Moneys of all Nations, ty^^ 
und an Analysis of the Christian, Hcbroiv, and MahonielaO ^Soj^S 
Calendars. By W. S. B. WoiiLHoCsE. Is. 6d. ^'jtV^ 

! VIETHB ft CO., 33, IVT LAHE, PATEKSOSTEB BOW. '^^^^ 



^£^ VIRTUE ft CO., 3B, ITT LANE, PATEaROBTBB SOW. 



\^^ the Integral Calcnlne, a Rudimentary TreatJBe ou. bI 

^st^ lloMi:nsl(AJi Cox, B.A. Is. ' 

^■fo Tlielntegral Calculus, Examplcaon- ByJAMEsIlAx 

^^ The Differential Calral«, Exonplee and Solutions i». 
^!; J Bv James Haddos-, M.A. ll. _- 

cJ^ Geometry, Algebra, and Trigonometiy, in "iiasy Mnemo- ^S?! 
!s '^ iiitiil Li-sun*. By tlie Ituv. Thomas I'icxynctos- Kihkhas, 5[.A. iV^ 
r<£t u r..l ■J^J 



m 



Subterraoeons Surveying, witli nnd witliont the magnetic v^j^ 

" lie. Hj- Tkiimas Flsivick, Survfvinr of Mines, aud Tjii.iias Jjw^ 

Ki^ ex., Amhor of "Lunil and ICiigiiicering Sarvtviiig." ^y 

IS ="■•" i^ 

rCfi The Millers, Merchant's, and Farmer's Ready Reckoner. ^J 

r'^^^! for usccttniiiiti^ nt ujjbt Ibe \a\xa o! any qiuuility of C'cirti, frum Vr^Wl 

ic Biislicl to uuo bunilntl QnnrtcrA, at any g-ivcti {irii-c, from £1 r?^ 



^)^,^ u...^ V„„ t -.-,... 6 ...„...„.„... j^-^ 

/{[[^.-^ [r> itj jt<>r quarter. Tiij^livr ivitli itic u[i[>ro:cuiuitt: viiliic uf Mill- o^C'' 



lJ HiUivott, i:i-. It. yfj 

tiiilianenf iii-y. for tlie nso of Soiiools ami 
By Jami;? IIahi-on, M.A. Ilcvittil by Aui 



"f^cij- Aritlimetic, Itinlianenfni-y. for tlie nso of Soiiools and Fell 
8^: 



X.li.— .\ kl-V 




^^- Arithmetic, the t>lflp]jiiig-Stc)iie to; boinij :i complete Mfy 

^^. ...™r.u or l.::.>.rds.. i.. tlio" First Toar K.,I.. tSL.iu.lo and Com- ^i 

^}' ).ouiul), uii iiii cmirily iiov iiriiidiilp. Fur tlio use of Elfiiietilurj- ^J 

UclX'. Scliools uf I'vuiy (irmlc. Jntcndcil ns an Iiilroduction to the moiM ^rLj 

\'^{ isifiKkd «-,.vk6 on Aritliii:ttic. [!y Aiiii-viiAM Aujian. Is. -i^V^ 

^^t X.1S.-.V KKVlothi-abuvc Elunk. Jly Ahii.hlui AunAS. Is, ^Jj 

he Slide Rule, fjid Hov/ to Use it; eontninin^ full, ^^Jh 
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